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	���.û�� ¡õ¢.¤0©.É.®.�ª��nPkYÀPkj�.k2i bcÉ�ghk���S`^ ghk2]ªkjV�[�^ Wwð�� ñJïP÷�ó�� øPòJô�r
WhT_[onUkYZjX.i T.g&^0]�kj[okjg�Zji SPWh[okjg�x-T.gq]�k2tGX![~ÀPkj�.k2i bcÉY]�SPWh[�n`Xo�.k�û�üuýõ©.¥ � kjÑ��C��nPk_ÀPkj�.k2i b Ï e�X![on�^ W
ð�� ïPð2ïPñJò Æ�Å Ã ñJïPÃò Æ Âð óqô�r�³an�^0Z¶n_gck��äS`^ gckjW�X!V½©.ÿ � kjÑ�Z\kjV�[og&X.i2k2i k2Z\[oghTU]�X!d.VPkj[�^0ZªZjX.i T.g&^0]ªkj[okjg
Zji SPWh[okjg:[on`X![´n`X!W��
	���.û�� ¡�¢.¤0©.É.®�X!V`t�^ W�]�X![�Z¶nUk2tª[oT_X�ÀPkj�.k2i b Ï [og&X.Z¶��n`Xh�J^ VUd � ü ý�× � kjÑ����²�
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��n`^ W´ePgq^ V`Zj^ e`X.iq[og&^ d.d.kjg�^ W�WhSPeUe�T.gc[ok2t�|��~|`X.Z¶��SPe�[og&^ d.d.kjgcW�[on`X![}X.i0i T&³Ô[onUkN[og&^ d.d.kjg�k�¥6Zj^ kjV�Zj^ kjW
[oT_|Jk�]�k2X!WhSPgck2tP¦�[on`^ W�³~^0i0i�|�k_tU^ W&Z\SPWhWhk2tp^ V���n`X!eP[okjgNÇU�

ÊyT.gª·�|JT.WhT.VPW}X![:n`^ d.n�g&X!e`^0tU^ [ �2r2[onPkx¦ Ã Å ò Æ ÂJñ=§Y[og&^ d.d.kjgª^ W�SPWck2tPr.³an�^0Z¶n�ghk���S`^ ghkjW�X!V�ÿ � kjÑ
k2i k2Z\[oghTU]�X!d.VPkj[�^0Z�Zji SUWh[okjg�X![�À�kj�.k2i bc©.r�X!V`t�[ ³sTYk2i k2Z\[oghTU]_X!d.VPkj[�^0Z�Zji SPWh[okjghW&rPk2X.Z¶n½³�^ [on�©.¥ � kjÑ X![
À�kj�.k2i bcÉuX!V�tL©.ÿ � kjÑ X![fÀPkj�.k2i b Ï �°��nPkmZji SPWh[okjghWp]�Xh��|JkmX!V���³anPkjgckm^ VL[onUkmt.kj[ok2Z\[oT.ghW6X!V`t6VPT
[og&X.Z¶�fgck��äS`^ gck2]�kjV�[~^ W�]�X.tyk2�

�}VUT.[onPkjglZji0X!WhW~TUx�[og&^ d.d.kjghW~SPWhk2t�^ Vv[onPkjWck�X!V`X.i ��WhkjWfX!ghk_[onPk_Á"kj[�[og&^ d.d.kjghW&�m��nUk6tP^ ¨�kjghkjV`Z\kjW
|Jkj[ ³skjkjVf[onPk}[ogq^ d.d.kjg�i kj�.k2i WwX!ghk�X!dUX.^ Vv^ V�[onPk�Zji SUWh[okjghb¶µPV`tU^ VPdlX.i d.T.g&^ [on�] X!V`t�[onPk�Z\T.gcghkjWheJT.V`tP^ VPd
[onPghkjWhnUTUi0tyW&¦�WhT¾x-T.g�kj§«X.]�e`i k�[onPk�[og&^ d.d.kjg�©²ïPò ��ª�Z\T.VPW&^ Wh[oW�TUxNð�ó ©²ïPò=« ø¬U��ª�rsð�� ©²ïPò�ó�« ø�¬U��«
X!V`t½ð�� ©²ïPò=��ª����{Ww[onPk6Zji SUWh[okjg&^ VPd�^ V�Z\ghk2X!WhkjWl^ V�WhT.ePn`^ Wc[�^0ZjX![�^ T.V�[onPgcT.SPd.nu[onPk�[ogq^ d.d.kjg�i kj�.k2i W&r'X
n`^ d.nPkjgskjVPkjghd.��[onPgckjWhnPTUi0t�ZjX!Vl|Jk�X!ePe`i0^ k2tP��ø�¬�^ V`tP^0ZjX![okjW�� ePgckjW&ZjX.i k2��X!V�t_^ W�SUWhk2tª[oT�i0^0]�^ [:[onUkag&X![ok
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TUxPn�^ d.nPb¶g&X![ok�[og&^ d.d.kjghW�®'ø�¬U��ªp]�k2X!VPW'[on`X![NT.V�i �_T.VPk�[og&^ d.d.kjghk2t�kj�.kjV�[w^ VvÉ.¢}³�^0i0i�|Jk{e`X!WhWhk2t�[oT�[onPk
VPkj§�[a[og&^ d.d.kjg~i kj�.k2i0�

¯^°²±�°´³xµ\¶¸·�¹»º`¼¾½À¿Á¶¡·¼¾½XÂ�¹»º�Ã�·¹=Äo¼¾½

�ai SPWh[okjgq^ VPd~^ V~[onPk�k2i k2Z\[ogcTU]�X!d.VPkj[�^0ZNZjX.i T.g&^0]�kj[okjgcW�n�X!W'X.i ghk2X.t.�ª|�kjkjV�tP^ W&Z\SPWcWhk2tw^ Vf�yk2Z\[�^ T.VfÉ.�0É.� Ï �0©.�
Ì�T&³:kj�.kjg�k2i k2Z\[oghT.V>ZjX!V`tU^0tPX![okjW�Z\T.VPWq^ Wh[_VPT.[_T.V`i ��TUx{X!VÔk2i k2Z\[oghTU]�X!d.VPkj[�^0Z½Zji SPWc[okjg&r:|PSP[pX.i WhT�TUx
X!WhWhT«Zj^0X![ok2t�ePghkjb¶g&X.tP^0X![oT.gªX!V`t�WcnPT�³skjghbc]�X!§«^0]aS�]�Zji SPWc[okjghW&r�X!V`t Ö ^ V_[onPk~Z\kjV�[og&X.i.gckjdU^ T.V Ö [og&X.Z¶��W&�

Ê�^ ghWh[ªX!VmX![o[ok2]ªeP[w^ W�]�X.tyk{[oTfX!WcWhTJZj^0X![ok_X}[og&X.Z(�_³�^ [on�[onPk�ZjX!V`tP^0tUX![ok�Zji SUWh[okjg&rJ^0xC^ [ª^ W'ghk2Z\T.VPb
Wh[oghS`Z\[ok2tf^ Vf[onUk���Ð�RÆÅ Ï ¢�Ç �aÐ�X.Z(nf[og&X.Z¶��TUx�[onUk{kj�.kjV�[w^ Wakj§�[og&X!eJTUi0X![ok2t�[oT�[onPkªe`i0X!VPk�TUxP[onPk��aÐ��
�oX!WhWhS`]_^ VPdpX}nPk2i0^0ZjX.i�e`X![on`�o����x�[onPkªWhkj[NTUxP[og&X.Z¶��W~Z\TU]_^ VPd�³�^ [on`^ VuÉ.®�Zj]@^ V�ÈÉ.Ë½X!V`t Ï ÿ�Zj]@^ VËÊ
TUx[onUk~Wckjk2tyb¶[oT�³skjglZ\kjV�[oghk2rJ[onPk�[og&X.Z(�½[on`X![�^ W_X!WhWhT«Zj^0X![ok2tf³�^ [on½[onPkpZji SPWc[okjg_^ Wª[onPk�T.VPk�[on`X![�n`X!W
[onPk�n`^ d.nUkjWh[ � üLX!V`tp^ W�i TJZjX![ok2t_VPT.[w]�T.gck�[on`X!V�®´Zj] x-ghTU]E[onPkªWhkjk2tyb¶[oT&³:kjg�|JT.SPV`tPX!gc�2�

�aÐ��~X!V`t~�a�kÌLZji SUWh[okjghWaX!ghkªX!WhWhT«Zj^0X![ok2t�³�^ [on�[onPkª�aÐ�R@Zji SUWh[okjga^0xy[onPkj�lX!gck:ghk2Z\T.VUWh[oghS`Z\[ok2t�^ V
[onPk{W&X.]�k{³:k2tyd.k2�N�´nPk~� |JkjWh[obc]�X![�Z(n`^ VPdU�J�aÐ:�YZji SPWc[okjg�^ W'[onPk{T.VPk�Wckjk2tyk2t�|���[onPk{[og&X.Z(�6tykjW&Z\g&^ |Jk2t
X!|JT��.k2�f��Ð:�mZji SPWh[okjghWlX!ghkpX!WhWhT«Zj^0X![ok2tf³�^ [on��:Ð�R Zji SPWh[okjghWl^0x«[onPkj�LZ\TU]�k�³�^ [on`^ Vê©.¢.Zj]ÒTUxk2X.Z(n
T.[onPkjg~^ Vp[onPk�e`i0X!VPkªTUx�[onPk_�:Ð��P�

��i [onUT.SPd.n6[onUk�ghk2Z\T.VPWh[ogcS`Z\[�^ T.V6gcSPV�^ V�[onPkYÀ�kj�.k2i b Ï xÈX!g&]�W�^ W~i0X!ghd.k2i ��Z\TU]ªe`i kj[ok2r�kj�.kjV�[oW{[on`X![
n`Xo�.k�|JkjkjV½³ag&^ [o[okjV½[oT�[�X!eJkGX!ghk�ghkjePghT«Z\kjWhWhk2tY|Jk2x-T.gck�µPV�X.iPePn���W&^0Z\W�X!V`X.i ��Wq^ Wª[oTl[�X!�.kpX.t.��X!V�[�X!d.k
TUx�[onPk~]ªT.Wh[�ghk2Z\kjV�[sghk2Z\T.VPWh[oghS�Z\[�^ T.V½Z\T«tyk~X!V�t_ZjX.i0^ |Pg&X![�^ T.VUW&r�³�n`^0Z¶nmX!ghk�VUT.[{Xo��X.^0i0X!|`i k�X![�ÀPkj�.k2i b Ï �

Í:SPg&^ VPd�É.¢.¢.É�X!V`t¾É.¢.¢ Ï [onPkjghkG³skjghk�]_X!V���VPkj³@WcTUx-[ ³�X!ghk�X!V`t�ZjX.i0^ |Ug&X![�^ T.VÔgck2i k2X!WhkjW&rªX!V`t
]aS�Z¶np[�^0]ªk�n`X.t�[oT�|JkªWheJkjV�[N�.kjkje`^ VPd�SUePb¶[oT.bctPX![ok�³�^ [onp[onPkYi0X![okjWh[}�.kjghW&^ T.VPW}TUxP[onPkltPX![�X.�

¯²]ªe�T.gc[�X!V�[:^ V�x-T.g&]_X![�^ T.VlxzT.gCn`^ d.nPb � ü�k2i k2Z\[oghT.VPW�[on`X![|Jk2Z\TU]�kjWNXo��X.^0i0X!|`i ksT.Ó6^ VPk{^ W'X�|Jk2X.]�i0^ VPk
]�k2X!WhSPgck2]�kjV�[��_��nPk~|�k2X.]_i0^ VPk�^ W_]ªk2X!WhSPghk2t½xzT.g{k2X.Z(nughSPV�T.g�d.ghT.SPePW�TUxghSPVPW{|��p�.kjgh[okj§�b¶µU[o[�^ VPd
i0X!ghd.kvV�S`]�|JkjghWfTUx}[og&X.Z¶��W�xzghTU] SPV�|`^0X!Whk2tL[og&^ d.d.kjghW&�@¯ [vZjX!Võ[onPkjV�|JkmghkjdUX!g&tyk2t£X!W�X!V�kj§�[og&X
Z\T.VPWh[og&X.^ V�[_xzT.gª[og&X.Z¶��b¶µPV`tP^ VUdUr´X!V`tY[og&X.Z¶��WY]�Xh�p|Jk�gckjµP[o[ok2tlT.Ó6^ VPk�[oTu^ V`Zji S`tyk�[onPk~kj§�[og&X~eJTU^ V�[��
��n`^ W�^ W���VPT&³aVvX!W�� |Jk2X.]�bcZ\T.VPWc[og&X.^ V`^ VPdU�X!V�tf^ WaSPWhk2tGxzT.gwX.i0i�[onPk_Z\kjV�[og&X.iPk2i k2Z\[oghT.V�ZjX!V`tU^0tPX![okjW�^ V
[onPkjWhkYX!V�X.i ��WhkjWq�

� µUV`X.iN]�T«tP^ µ`ZjX![�^ T.V�[on�X![�[�X!�.kjWYe�i0X.Z\kGkj�.kjVöX.xz[okjg_[onPkfgckjePghT«Z\kjWhW&^ VPdmTUx:[onPkvtPX![�X�^ W�[onPk
ghk2ZjX.i0Z\S`i0X![�^ T.V½TUx�[og&X!VPWh�.kjgcWhkÎ��S`X!V�[�^ [�^ kjW{³�^ [onGgckjWheJk2Z\[a[oT�[onPk�kj�.kjV�[��.kjgc[okj§J�{ÊyT.g~·ÐÏ�kjk�kj�.kjV�[oW&r
[onPk�kj�.kjV�[w�.kjgh[okj§�^ W�[�X!�.kjVv[oT6|�kGtykjµUVPk2t�|��6[onPk_n`^ d.nPkjWh[ � ü¿Z\kjV�[og&X.ik2i k2Z\[oghT.V�[og&X.Z¶�«r:X!V�tuû�ü
X!V`t � üLX!gck�ghk2ZjX.i0Z\S`i0X![ok2t�X.ZjZ\T.g&tP^ VPdUi �2�
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¯^°SÑV°ÓÒ¾Ä9ÔÕÃ¡µ\Ö×¹=Ä\¼V½

� tykj[ok2Z\[oT.g�W&^0]aS�i0X![�^ T.V�^ WwZ\ghS`Zj^0X.iJxzT.gsSUV`tykjghWh[�X!V�tP^ VPdlt.kj[ok2Z\[oT.g�X.ZjZ\kjeP[�X!V`Z\kjW�X!V`t�^ Vm]_X!V��½ZjX!WhkjW
x-T.g~]�TJt.k2i0^ VPd�|`X.Z¶��d.ghT.SPV�tyW&�N��nPk_��Í{Ê6W&^0]�S`i0X![�^ T.V6e`X!g&X.]�kj[okjg&^ ÍjkjW}[onPk_tykj[ok2Z\[oT.g}d.kjTU]�kj[ogh�vX!V`t
]�X![okjg&^0X.i�SPW&^ VPd0Ø�ïPÂÃCò´�ÙÅ É.¢�Ç r�[oSUVPk2t¾xzghTU]�[okjWh[o|Jk2X.] X!V�t¾Z\TUi0i0^ W&^ T.VEtPX![�X.�õ�´nPkf�J^ VUk2]�X![�^0Z\W
TUx´ePn���W&^0ZjX.ieUghTJZ\kjWcWhkjWGX!ghk�ghkjePghT«tyS`Z\k2tG[oTLX½Z\kjgh[�X.^ VLT.gqtykjg�TUx�ZjX.i0Z\S`i0X![�^ T.V�|��ÔX�R�T.V�[okv�aX!g&i T
d.kjVPkjg&X![oT.g�ePghT.d.gqX.] WhS`Z(nêX!WÎÚ�Ûò=ÜDÝ"Â�T.gÎÞ�ï Æ�ß ÝQØ´rC³an`^0Z(nêX.i WhT�^0]�e`i k2]�kjV�[we�X!gh[oT.VvWhnUT�³skjg&^ VPd
[oT½]ªTJtyk2iC^ V`^ [�^0X.i b�X!V�t�µPV`X.i b¶Wc[�X![ok�g&X.tU^0X![�^ T.VLX!V�t�n`X.tygcT.V`^ W&X![�^ T.V`����nPkwd.kjVPkjg&X![oT.g�dU^ �.kjW�XªWhkj[}TUx
x-T.SUghb¶�.k2Z\[oT.ghW�[on�X![ª]_Xo�l|�k{Wh[okjePeJk2t�[onPghT.SUd.nf[onPk��^Í�ÊGW&^0]�S`i0X![�^ T.V`rC^ V�[okjg&X.Z\[�^ VUd6X!V`t�tykjeJT.W&^ [�^ VPd
kjVPkjghd.�u^ V�X�gck2X.i0^ Wh[�^0Zw]�X!VUVPkjg&�

��nPkfW&^0]�S`i0X![�^ T.VÔePghT«tyS`Z\kjWptPX![�XG|`X!VP��Wpx-ghTU] k2X.Z¶nêWhSP|�tykj[ok2Z\[oT.g6^0tykjV�[�^0ZjX.i´[oT�[onPT.Whk�xzghTU]
Z\TUi0i0^ W&^ T.V£tPX![�X.rNX!V`tG[onPklW&^0]aS�i0X![ok2t�tPX![�X�X!ghkmX!V`X.i ��Whk2tGSUW&^ VPdp[onUk_W&X.]�kmZ\T«tyk�X!W~[onPk�Z\TUi0i0^ Wq^ T.V
tPX![�X.�a��nUk}[oghSU[onl��X!g&^0X!|`i kjW~x-ghTU]õ[onPk�kj�.kjV�[Nd.kjVPkjg&X![oT.g�X!gck�X.i WcT~Wc[oT.ghk2tPr«X!V`t�[onPk�SPV`t.kjghWh[�X!V`tP^ VUd
TUx[onUkft.kj[ok2Z\[oT.ghWYX!V`t½tPX![�Xf]�Xh�p[onPkjgck2x-T.ghk�|Jkf^ V��.kjWc[�^ dUX![ok2tG|���Z\TU]�e�X!g&^ VPd�[onPk�W&^0]�S`i0X![ok2tuX!V`t
Z\TUi0i0^ W&^ T.VLtPX![�X.�

¯^°²à�°´áâÃ�ÔãÄ�½X¼�ÂcÄ\¹$ä

��nPk�[oT.[�X.is^ V�[okjd.g&X![ok2t�i S`]�^ VPT.W&^ [ �mghk2Z\T.g&tyk2tG|��m[onUk�kj§�eJkjg&^0]ªkjV�[�^ Wltykj[okjg&]_^ VPk2tvxzghTU] [onUk�g&X![ok
TUxa^ VPk2i0X!Wh[�^0Z~e eê^ V�[okjg&X.Z\[�^ T.VPW&r}]�k2X!WhSPghk2tpSPW&^ VUd���nPkjgckjVP�.T��°tykj[ok2Z\[oT.ghW&����nPkjgck�^ WGX6�´nPkjghkjVP�.T&�
i S`]�^ VPT.Wq^ [ �mZ\T.SPV�[okjgw�o��ÀC�a�xÅ É.©�Ç´X![Nk2X.Z¶nGWq^0tyk}TUxP[onPk�tykj[ok2Z\[oT.g&r«X!V`t�k2X.Z(n�Z\T.VPW&^ Wh[oWNTUx`X}Whkj['TUx�ÇUÿ
i T.VPdUrCZ\T.V�^0ZjX.iCZ\T.SPV�[okjghW~X!gcg&X!VPd.k2tG^ VG[onUghkjk�g&^ VPd.W~X!ghT.SPV`t~[onPkª|Jk2X.]�i0^ VUk2�

��nPk_i S`]_^ VPT.W&^ [ �æåE^ Wakj��X.i S`X![ok2t6X!W

åèç é×ê êë9ì»íCìïî�ð"ñsò�ó�ôsõ|ö6÷�ñsøù �oÉ.�0®.�0©.�

³anPkjghk é ê ê ^ Wa[onPk_]�k2X!WcSPghk2t~g&X![ok2r ë9ì»íCì ^ W�[onPk_�aÀC�¿t.kj[ok2Z\[oT.g~X.ZjZ\kjeP[�X!V`Z\k2r�X!V`t ð�ñsò`ó9ôsõ|öQ÷Qñsø ^ Wa[onPk
[oT.[�X.i`^ VUk2i0X!Wh[�^0ZwZ\ghT.WcWhb¶Whk2Z\[�^ T.V`r�]�k2X!WhSPgck2tG^ VúÌ´SUVN¯�X![Aû ü¸ç£©.¤0ÿ��PkjÑù|��u�^Í�ÊLX!V`t�|��Y[onPklÐ�ÿ.©.©
kj§�eJkjg&^0]ªkjV�[�X![�[onPkYÐ�¢�^ V�[okjg&X.Z\[�^ T.V½eJTU^ V�[ýÅ É.É�Ç rX!V`t�W&ZjX.i k2t�[oT û ü¸ç�©.¤0×.¥��UkjÑ��

��¥�þõSPV`Z\kjgh[�X.^ V�[ �½^ W�X!WcW&^ d.VPk2t~[oT~[onPk�Z\gcT.WhWhb¶Whk2Z\[�^ T.V`r«Z\TU]_^ VPd�k��äS`X.i0i ��x-ghTU] ë2ì»í�ì X!V�tlxzghTU]
ð"ñsò�ó�ôsõ|ö6÷�ñsø ����nUk��^Í�ÊêX!V`t½Ð�ÿ.©.©�]�k2X!WhSUghk2]�kjV�[oWªTUxJ[onPk�[oT.[�X.i´^ VPk2i0X!Wh[�^0Z�Z\ghT.WcWhb¶Whk2Z\[�^ T.VÔX!ghk�VPT.[�^ V
d.T�T«tpX!d.gckjk2]�kjV�[�rP³an`^0Z(n�i k2X.tyW�[oT_[onPkYi0X!ghd.k�SUV`Z\kjgh[�X.^ V�[ �v^ VG[on`X![�V�S`]�|Jkjg&�
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¯^°²ÿ�°��ÐÖâ¹CÖ×Â�¶q¹�Â

��nPk�tPX![�X!Whkj[oW�SPWhk2t6^ Vp[onPkjWhkfX!V`X.i ��WhkjW�X!ghkltykjµUVPk2t�|��f[onPk2^ g~ÀPkj�.k2i b Ï [og&^ d.d.kjg�x-T.g�Z\TUi0i0^ W&^ T.V¾tPX![�X.r
X!V`t�|���[onPkªd.kjVPkjg&X![ok2t�ePghT«Z\kjWhW�xzT.g�W&^0]�S`i0X![ok2tptUX![�X.�

� åUßÚßÚìÚîäìÚåUæ��fçPâäç ��nUk�k2i k2Z\[oghT.V�tUX![�X!Whkj[�SPWhk2t�^ V�[onUkjWhk�X!V�X.i ��WhkjW_^ W�]�X.t.k�|��G[�X!�«^ VPd�[onPk�gqXo³
tPX![�X!Whkj[oWwZ\T.V�[�X.^ V`^ VPd�[onPk{n`^ d.nPb � üfk2i k2Z\[oghT.VG[ogq^ d.d.kjgª�������
	��
��X!V�t���
��	��
����X!V`tl]�X!�«^ VPd~[onPk�xzSPghb
[onPkjg~ghk��äS�^ ghk2]�kjV�[w[on`X![~[onPkjghkY|�k_[ ³sT6k2i k2Z\[oghT.V�ZjX!V`tU^0tPX![okjW�³�^ [onêû:ü£ý@©.® � kjÑ��s�'V`i �mkj�.kjV�[oW
e`X!WhW&^ VUdl[onUkYïUð2ïPñJò Æ�Å Ã ñJïPÃò Æ Âð óqôGT.gV¦ Ã Å ò Æ ÂJñ=§u[og&^ d.d.kjghWYX!gck~SUWhk2t½x-T.g�X!V`X.i ��W&^ W&��¯ V¾X.tyb
tP^ [�^ T.VLX_� d.T�TJt_ghSPV`��ghk��äS�^ ghk2]�kjV�[~^ W~]_X.tykw[on`X![�ZjX.i T.g&^0]�kj[ogh�2r�[ogqX.Z¶�«^ VPd½X!V�tp]�SPT.VpWh��Wh[ok2]�W�X!ghk
Z\kjgh[�^ µPk2t�[oT�n`Xo�.k�|JkjkjV�x-S�i0i �Y³sT.gh�«^ VPd Å É Ï Ç �

��nPk:Á"kj[NtPX![�X!Whkj[oW´SPWck2twZ\T.ghghkjWce�T.V�ta[oT{[onPksW&X.]�ksghSPVPW'X!W�[onUk�k2i k2Z\[oghT.VptPX![�X!Wckj[�ry|PSP['Z\TUi0i k2Z\[ok2t
x-gcTU]ù[onPkYX!ePeUghT.ePg&^0X![okªÁÈkj[a[og&^ d.d.kjg�®�©²ïPò ��ª�r�©²ïPò «�ª_T.gÁ©²ïPò ó�ª�ª������
�����
�pX!V`t����
���
�����o�

��i0i�[onPkGtPX![�XfX!gck~eUghTJZ\kjWcWhk2tYSPW&^ VPd��.kjghW&^ T.VmÇU�0ÿ.� ÇpTUx«[onPkG�^Í�ÊvT.Ó6^ VPk�WhTUxz[ ³ªX!ghk2�Y�´nPk�Z\T«tyk
^ WpX.i ³�Xh��W�|Jk2^ VPdL^0]�ePgcT��.k2tLX!V`t�XYW&^ d.V`^ µ`ZjX!V�[�SPe�tPX![ok_[oT¾ZjX.i T.g&^0]�kj[okjg�ZjX.i0^ |Pg&X![�^ T.VPW�³ªX!Wp]�X.tyk
Xo��X.^0i0X!|`i k�x-gcTU]��.kjghW&^ T.V�®.� Ï �0©.¦ynPkjV`Z\k}^ VlX.tPtP^ [�^ T.Vw[oT}[onPk�]�X.^ V�ePghT«Z\kjWhW&^ VPda³~^ [on�ÇU�0ÿ.� ÇUr�ZjX.i T.g&^0]�kj[ogh�
T.|ÁÈk2Z\[oW}T.V`i �mX!ghk�gck2]�X.tykªSPW&^ VUd��.kjghW&^ T.V�®.� Ï �0©.�

��³sTwtP^ Wh[�^ V`Z\[:tUX![�X!Whkj[oWsX!ghk�SPWhk2t�^ VYtU^ ¨�kjghkjV�[«e`X!gh[oWCTUx�[onUkjWhk�X!V`X.i ��WhkjW&r�Z\T.VPW&^ Wh[�^ VUdaTUx�©.×!Ç:eP|����
Z\TUi0i k2Z\[ok2t~|Jkj[ ³skjkjVmR�X!g&Z(n½É.¢.¢.É~X!V`t��äSPVPk�É.¢.¢ Ï Ö SPWhk2t�^ Vl[onPk~]ªk2X!WhSPghk2]�kjV�[�TUx�[onPk}[oT.[�X.iJZ\ghT.WhWhb
Whk2Z\[�^ T.VõX!V`t������� Ö X!V`t�^ [oW�WhSP|PWhkj[~TUx Õ ÉJeU| ��� Z\TUi0i k2Z\[ok2t½SPe�SPV�[�^0i���X!V�S�X!gh�ÔÉ.¢.¢ Ï r�SPWck2t�^ V�[onPk
]�k2X!WhSPgck2]�kjV�[YTUx é �oÐk��V`�a©.�0É.� ÇU�o�ù��nPkfW&]_X.i0i kjg�tPX![�X!Whkj[½^ W_SPWck2t¾^ V¾T.g&tykjgY[oTÔ]�X![�Z(nÔ[onPkp¸
Z\ghT.WhWhb¶Wck2Z\[�^ T.Vê]�k2X!WhSUghk2]�kjV�[���ÊyT.gª[onPk��.kjgh��x-T.gh³ªX!g&tlkj�.kjV�[oW�T.V`i ��©.×.©JeP|����w^ W_Xo��X.^0i0X!|`i k6X!Wª[onPk
¦ Ã Å ò Æ ÂJñ�§�[og&^ d.d.kjg�³ªX!W�VUT.[�^ V`Zji S`tyk2tf^ Vp[onPk�k2X!g&i0^ kjWh[}ghSPVPWq�

� ì! #"�ßÈçUâäà�è$�fçPâäç R�T.V�[okv�aX!g&i T�tUX![�XmX!ghk�SPWhk2t�[oT�Z¶nUk2Z¶��SPV`tykjgcWh[�X!V`tP^ VPd6TUx´[onPkvt.kj[ok2Z\[oT.ghW
X!V`t�x-T.g~[onPklWh[oS`ty�mTUx�tykj[ok2Z\[oT.gpX.ZjZ\kjeP[�X!V`Z\k2�0Í�X![�X!Whkj[oW�³skjghkld.kjVPkjg&X![ok2tLX!V`tpW&^0]�S`i0X![ok2t�SPW&^ VPd
�.kjghW&^ T.V�ÇU�0×.�0©sTUxy[onUk��^Í�Ê_T.Ó6^ VPksWhTUxz[ ³ªX!ghk2ry[oSPVPk2t�xzT.g`[onUksk2i k2Z\[ogcT�³sk2X!�~d.gcT.SPe`�CÑ´kjghW&^ T.V�ÇU�0×.�0©sn`X!W
[onPk�W&X.]ªk�ghk2Z\T.VPWh[oghS�Z\[�^ T.VÔX!Ww�.kjghWq^ T.VuÇU�0ÿ.� ÇUrSUWhk2tmx-T.gw[onPkptPX![�X.�f��nPk�eUg&^ V`Zj^ e`X.i�W&^ d.V`X.i�tPX![�X!Whkj[
Z\T.VPW&^ Wh[oWpTUx�®.¢.¢.r0¢.¢.¢ Í:ghk2i0i b&%�X!V�kj�.kjV�[oW&r}e eÐÏ ·c('*)MÏ�kjk�rad.kjVPkjg&X![ok2t�|��¿ø�ÛCò�ÜcÝ�Â ��+
��,�-/.0�U�o�
¬'X.Z¶��d.ghT.SPV`tyW~X!ghk�^ V��.kjWh[�^ dUX![ok2t_SPW&^ VUd�®.¢.¢.r0¢.¢.¢�ø�Ûò=ÜDÝ�Âf¸ Ï�k21~kj�.kjV�[oW~��,���,
-�3
���sX!V`t�®.¢.¢.r0¢.¢.¢
ø�Ûò=ÜDÝ"ÂL·D(' ) Ï5464ÐÏ�kjk21718171�kj�.kjV�[oW_��+
��,�-/.0�U�o���y��Wh[ok2]�X![�^0Z}Wh[oS�tP^ kjW�T.V�[onPklX.]ªT.SPV�[{TUx´]�X!b
[okjg&^0X.i�^ Vêx-ghT.V�[�TUxC[onPk6ZjX.i T.g&^0]ªkj[okjghW&rsX!WltykjW&Z\gq^ |�k2tm^ Vê�yk2Z\[�^ T.V Ï �0É.�0É.r'X!ghk6]_X.tyk�SPW&^ VPdvtUX![�X!Whkj[oW

Ö Ï.Ï Ö



d.kjVPkjg&X![ok2t6³�^ [on:9w© ð ]�X![okjg&^0X.i:Z\T.SPV�[l^ Vv[onUk6Z\kjV�[ogqX.ighkjdU^ T.V°��+
��,�-
;��vX!V�t<+��
,�-
=����{X!V�t>9�© ð
]�X![okjg&^0X.i`Z\T.SPV�[~^ VG[onPkYxzT.gh³ªX!g&t�ghkjdU^ T.V���+
��,
-�3��GX!V`t�+���,
-��
���o�

Ö Ï Ç Ö



��nPk�xzg&X.Z\[�^ T.VGTUx�·lkj�.kjV�[oWaeUghTJt.S`Z\k2t�^ VvZ\TUi0i0^ W&^ T.VPW�[on�X![w^ WNT.|PWhkjgh�.k2tf^ Vf[onPk_tUX![�X!Whkj[�^ WNkj��X.i S`X![ok2t
X!W�[onPkYeUghTJt.S`Z\[�TUx�[ ³:T¾Z\TU]�eJT.VPkjV�[oW�®fX.ZjZ\kjeP[�X!V`Z\k@?�k�¥6Zj^ kjV`Z\�2�L��nPk½X.ZjZ\kjeP[�X!V`Z\kv^ WGtykjµPVUk2tvX!W
[onPk�k�¨�k2Z\[�TUxCd.kjTU]�kj[og&^0Z_X!V�tl�J^ VPk2]_X![�^0Z�Z\SP[oWYX!V`tm^ Wltykj[okjg&]�^ VPk2tlSUW&^ VPdf[onPk�W&^0]�S`i0X![�^ T.V`r³an`^0i k
[onPk�k�¥6Zj^ kjV`Z\��X.ZjZ\T.SPV�[oW_xzT.g�[onPk~k�¨�k2Z\[oW�TUx«[og&^ d.d.kjgªghk���S`^ ghk2]�kjV�[oW&r�k2i k2Z\[oghT.Vmghk2Z\T.VPWc[oghS`Z\[�^ T.V�X!V`t
k2i k2Z\[oghT.V°Whk2i k2Z\[�^ T.VEZ\g&^ [okjg&^0X.rªX!V`t¾^ W½]�k2X!WhSPgck2t¾tP^ ghk2Z\[�i �£xzghTU]�[onPk�tPX![�X.�¾¯\V¾[on`^ W�Z¶n`X!eP[okjgl[onPk
tykj[okjg&]�^ V�X![�^ T.V�TUxC[onPkpX.ZjZ\kjeP[�X!V`Z\kmX!V`tu^ [oWlX!WhWhT«Zj^0X![ok2tGWh��Wh[ok2]�X![�^0Z�SPV`Z\kjgh[�X.^ V�[�^ kjWf^ W�ePghkjWhkjV�[ok2tPr
X!V`t�^ V6e`X!gc[�^0Z\S`i0X!g}[onUkwkj§�[og&XYZ\T&�.kjg&X!d.kpZ\TU]�^ VPdmxzghTU]E[onPk�x-T.gc³�X!g&t�tykj[ok2Z\[oT.ghW�^ W�tP^ W&Z\SPWcWhk2tP�ª��nPk
X.ZjZ\kjeP[�X!V`Z\kmx-T.gª¸ Ï k21�kj�.kjV�[oWf^ WYX.i WhTpWhS`]�]�X!gq^ Whk2tY|�k2xzT.ghkptykj[okjgq]�^ V`^ VPdf[onPk�Wc��Wh[ok2]_X![�^0Z\WwT.V
[onPk�g&X![�^ T_TUxU¸ [oT6·vX.ZjZ\kjeP[�X!V`Z\kjW&rP³an`^0Z¶n�^ WaVPkjk2tyk2t�[oT6ZjX.i0Z\S`i0X![ok~[onPkªg&X![�^ T_TUx�Z\ghT.WhWcb¶Whk2Z\[�^ T.VPW&�

��nPkªk�¥6Zj^ kjV�Zj^ kjW}³�^0i0i�|Jk_tP^ WqZ\SPWhWhk2tG^ V���n`X!eP[okjgNÇU�

±^°BA�°DCú·�·¶FEX¹CÖ?½¡·�¶HG�¼¸ºJI KLKã³NMX¶¡½q¹�Â

��nPk�X.ZjZ\kjeP[�X!V`Z\k�^ Ws]�k2X!WcSPghk2t�|���X!ePe`i �«^ VPd}[onPk�d.kjTU]�kj[ogq^0Z:X!V`t��«^ VPk2]�X![�^0ZsZ\SP[oWstykj�.k2i T.eJk2t~x-T.g�[onPk
X!V`X.i ��W&^ W´[oT�kj�.kjV�[oW�d.kjVUkjg&X![ok2t{|��_ø�Ûò=ÜDÝ"Â�Å É!Ç�ÇJX!V�t�e�X!WhWhk2t}[onPghT.SPd.n�[onPkªxzS`i0i�t.kj[ok2Z\[oT.g�W&^0]�S`i0X![�^ T.V`�
��nPkGX.ZjZ\kjeP[�X!V`Z\k½^ Wª|`^ VPVPk2t½^ Vmg&X!e�^0tP^ [ ��[oTf|Jk~SUWhk2t½tP^ ghk2Z\[�i �¾^ Vm[onPk�kj��X.i S�X![�^ T.VvTUx×� ð ��PO«�lÊyT.g

Ö Ï ® Ö



[onPkf[oT.[�X.iaX.ZjZ\kjeP[�X!V�Z\k2r{X!W_VPkjk2tyk2tLxzT.g�[onPkv^ V`Zji SPW&^ �.kvZ\gcT.WhWhb¶Whk2Z\[�^ T.Vù]�k2X!WhSPghk2]ªkjV�[�r�[onPk�|`^ VPVPk2t
X.ZjZ\kjeP[�X!V`Z\kf^ W�Z\T.V��.TUi �.k2t_³~^ [on�X�xzS`i0i�QFQ{ÀC� ZjX.i0Z\S`i0X![�^ T.V½TUxz� ð ��PO«�

��nPkYd.kjTU]�kj[og&^0Z~ghk���S`^ ghk2]�kjV�[oW�T.V�Whk2i k2Z\[ok2t�kj�.kjV�[oW�X!ghkY[on�X![~[ ³:T½k2i k2Z\[oghT.V£ZjX!V�tP^0tPX![okjWpX!ghk
^0tykjV�[�^ µPk2tY^ Vlk2^ [onPkjgs[onPk~Z\kjV�[og&X.i����  ��.¡�©.�T.g�x-T.gc³�X!g&twghkjdU^ T.VPWsTUx�[onPk�t.kj[ok2Z\[oT.g&�aÐ«�.kjV�[oW�^ V_³an�^0Z¶n
|JT.[onLk2i k2Z\[oghT.VPW�X!gckfghk2Z\T.VPWh[oghS�Z\[ok2t¾^ VL[onPkvZ\kjV�[og&X.i�ghkjdU^ T.V�TUx�[onPkvtykj[ok2Z\[oT.g½X!ghkfghk2xzkjghghk2t�[oT�X!W
Z\kjV�[ogqX.i bcZ\kjV�[og&X.i'�o�a���or�kj�.kjV�[oW�³�^ [onuT.VPkpZ\kjV�[og&X.i�X!V�tlT.VPk6xzT.gh³�X!gqtlk2i k2Z\[oghT.VêX!ghk_ghk2x-kjgcghk2tl[oT�X!W
Z\kjV�[ogqX.i bcx-T.gh³ªX!g&t¾�o��Ê��orNX!V�tpkj�.kjV�[oW6^ V�³an`^0Z(n�|�T.[on�k2i k2Z\[oghT.VUW6X!ghkux-T.gc³�X!g&t�X!ghk�ghk2xzkjghghk2t6[oT¾X!W
x-T.gc³�X!g&t.bcx-T.gh³ªX!g&t��oÊ�Ê��o�s��nPk�[onUghkjk�Zji0X!WhWckjW�TUx�kj�.kjV�[oWGX!ghk_WhnUT�³aV�W&Z¶nPk2]_X![�^0ZjX.i0i �ê^ VêÊ�^ d.SPgck�©.¢.�
�'³�^ VPd�[oT°i T&³ [ogqX.Z¶�«^ VPd�k�¥6Zj^ kjV`Z\�õ^ VÔ[onPk�xzT.gh³ªX!g&tmgckjdU^ T.V`r�xzT.gh³�X!gqtybcx-T.gc³�X!g&tukj�.kjV�[oWuX!ghk�VPT.[
^ V`Zji S`tyk2t�^ VuX.i0i�ghkjWhS`i [oW�X!V`tw[onPkjghk2xzT.ghk�^ V�³an`X![ªx-TUi0i T&³aW&r«xzT.gh³ªX!g&tybcxzT.gh³�X!gqt�kj�.kjV�[oW�X!ghk�tyk2X.i ['³�^ [on
WhTU]�kj³an�X![fWhkje`X!g&X![ok2i �Ex-gcTU] Z\kjV�[og&X.i bcZ\kjV�[og&X.i�X!V`t°Z\kjV�[og&X.i bcxzT.gh³ªX!g&t�kj�.kjV�[oW&� ��kjV�[ogqX.isk2i k2Z\[oghT.V

RTSVU�WLX��ZY
[C� \×�^]C���`£���¢��`_��Q�ba�¢Hadcfe��`¢��6��_0gih&e'�`¢��6��_jglkme��`¢��6��_0glh c(a��on�_U��p$_U¢
pqc(a��on�_U��pjh c(aU�on�_U�^pe�sr`��¢��Q£�¤
t a��on�_U��pjh c(aU�on�_���p��sr`�`¢��6£�_����¡¢
aU���o¢2e(g �upU�vp¾�o¢�_0gbg,���`£'�ug �Q£�¤

ZjX!V`tP^0tPX![okjW'X!ghk�ghk���S`^ ghk2tN[oTa|JkN^ Vw[onPk�µ`tyS�Zj^0X.i!ghkjdU^ T.VltykjµUVPk2ts|��{[onPk��aÐ:�Pr!³an`^0Z(nY^ W³�^ [on�^ VYÉ.©�Zj]
TUxCX�ZjX.i T.g&^0]�kj[okjg}[oT�³skjg�Z\kjV�[oghk�^ Vf[onPkFwyx�Ë�e�i0X!VPk2r«X!V`t�^ V�[onPk�ghkjdU^ T.Vv×´Zj] ¡�� Ê{z}|�~��q¡£É Ï ¢´Zj]Yr
³anPkjghkËÊ{z}|�~6^ W_[onPkËÊ²bcZ\T�T.g&tP^ V`X![ok�]�k2X!WhSPghk2tm|���[onPkv�aÐ:�P�'�aX!V`tP^0tPX![okjW�X!ghkGkj§«Zji S`tyk2t¾^0x�[onPk2^ g
Whkjk2tL[oT&³:kjg�i0^ kjW�^ V�[onPkmT.SU[okjg�X!VPV�S`i SPWfTUx�[onPk�Z\kjV�[ogqX.iwZjX.i T.g&^0]�kj[okjgL�o� [oT�³skjg�×.�wX!W�tykjW&Z\g&^ |Jk2t
^ V��yk2Z\[�^ T.V�É.�0É.� Ï X!V`t¿Ê�^ d.SPghk Õ �o¦lX!V`t�[onPk½W&]�X.i0isSUV`^ VPWh[oghS�]�kjV�[ok2t¿�0Z(n`^0]�VPkj�«�sghkjdU^ T.V�TUx�[onPk
Z\kjV�[ogqX.i:ZjX.i T.g&^0]ªkj[okjg�[on`X![wdU^ �.kjWGX.ZjZ\kjWhWfx-T.g~WhTUi kjVPTU^0t�Z\gh�.T.d.kjV`^0Z\WqrN^ WlX.i WhT�kj§JZji S�tyk2tP�Y�Òµ`tyS`Zj^0X.i
ghk���S`^ ghk2]�kjV�[�^ Wª]�X.tyk{T.Vmx-T.gh³ªX!g&t�k2i k2Z\[oghT.VvZjX!V`tP^0tPX![okjW'[on`X![s[onPk2^ gsWhkjk2tw[oT�³skjgwi0^ kjWª^ Vl[onPk}ghkjdU^ T.V
©.¤0Éw¡��  ��y¡�É.¤0ÿ.r`^ VGT.g&tykjg�[oT�kj§JZji S�tykYtykj[ok2Z\[oT.g}k2tyd.kjb¶k�¨�k2Z\[oWq�

��nPk��«^ VPk2]�X![�^0Z�ghk���S`^ ghk2]ªkjV�[oW�T.VêZ\kjV�[og&X.i«k2i k2Z\[oghT.VêZjX!V`tU^0tPX![okjWYX!ghk�[on`X![w[onPkj�6n�Xo�.k6û:ü�ý
É.® � kjÑ X!V`t � ü@ý ©.¢ � kjÑ����²� ÊyT.gh³ªX!g&t�k2i k2Z\[oghT.V�ZjX!V�tP^0tPX![okjWvX!ghk½ghk���S`^ ghk2t�[oT�n`Xo�.k¾û:ü ý
É.¢ � kjÑ xzT.g~Z\kjV�[og&X.i bcxzT.gh³ªX!g&t�kj�.kjV�[oW�X!V`tpû:üvý Ï ¢ � kjÑ xzT.g~xzT.gh³�X!gqtybcx-T.gc³�X!g&t�kj�.kjV�[oWqrPW&^ V�Z\kw[onPk

Ö Ï ¥ Ö



û ü WheJk2Z\[oghS`] ^ WG]aS�Z¶n�n`X!g&tykjgGxzT.gGx-T.gh³ªX!g&tybcxzT.gh³ªX!g&tpkj�.kjV�[oW&�m�}V�X.tPtP^ [�^ T.V�X.iCgck��äS`^ gck2]�kjV�[~T.V
x-T.gc³�X!g&t~k2i k2Z\[ogcT.V�ZjX!V`tP^0tPX![okjWqr�VPT.['Wh[og&^0Z\[�i �l�J^ VPk2]_X![�^0Zjr«^ WN[on`X![N[onPkj�_n�Xo�.kª[onPk�g&X![�^ T�TUx�n�X.tyghT.V`^0Z
[oTvk2i k2Z\[oghTU]_X!d.VPkj[�^0ZYkjVPkjghd.�è� 	C��.û¾� ¡¢.¤0©.É.®.�ö��n`^ W_ghk��äS�^ ghk2]�kjV�[6^ W�e`X!gh[�TUx:[onPkpk2i k2Z\[oghT.V
Zji SPWh[okjg&^ VUd�xzT.gYZji SPWh[okjghW�n`Xo�«^ VPd�û�|
� ý ©.¢.¢ � kjÑ X!V`tv^ Wl^ V`Zji S`t.k2tlnPkjghk6xzT.g�SPV`^0xzT.g&]�^ [ �¾X.Z\ghT.WhW
[onPk�kjVPkjghd.�¾WheJk2Z\[oghS�]��EÊ�^ V`X.i0i �¾[onPk6ghk2Z\T.VPWh[oghS�Z\[ok2tê^ V���X!g&^0X!V�[u]�X!WcWYTUxs[onPk�k2i k2Z\[oghT.V°e`X.^ ghWm^ W
ghk���S`^ ghk2tv[oT¿xÈX.i0i{^ VÔ[onPk�g&X!VPd.kL¥.¥¾¡ �m� ó�ø ±��� ¡ ©.©.¥ � kjÑ�������r�Z\kjV�[ogqX.i bcZ\kjV�[og&X.iªZjX!V�tP^0tPX![okjWvX!ghk
ghk���S`^ ghk2tm[oT�n`Xh�.k6T.ePeJT.W&^ [ok�Z¶n`X!gcd.k2r�X!V`têx-T.gh³ªX!g&tybcxzT.gh³ªX!g&t�ZjX!V�tP^0tPX![okjWmX!ghkpghk���S`^ ghk2tu[oT�n�Xo�.k
[onPkw[ ³:T½i kjd.W}gck2Z\T.VPWh[oghS`Z\[ok2t_T.Vp[onUk�W&X.]�k�Wq^0tykwTUx�[onPkYt.kj[ok2Z\[oT.g{[oT_k2i0^0]�^ V`X![ok~�.kjgh�vi T�³ab¶gqX!e`^0tP^ [ �
x-T.gc³�X!g&t.bcx-T.gh³ªX!g&t�kj�.kjV�[oW&�

��nPk�X.ZjZ\kjeP[�X!V`Z\k_^ WwtykjµUVPk2tY^ V�k2X.Z(nG|`^ V�TUx�g&X!e`^0tU^ [ ��X!W�� � ó�ø ± P�y� ó9ò r2³�nPkjghk�� � ó�ø ± ^ W�tykjµPVPk2t
|��f[onUk�d.kjTU]�kj[og&^0Z~X!V`t��«^ VPk2]�X![�^0Z�ghk���S`^ ghk2]�kjV�[oW~t.kjW&Z\g&^ |Jk2tGX!|JT��.k2r�X!V`t��F� ó�ò ^ W}[onPkwV�S`]�|�kjg�TUx
kj�.kjV�[oWwn`Xo�«^ VPdld.kjVPkjg&X![oT.ghbci kj�.k2iJeUg&^0]�X!gh�f�.kjgh[okj§�x"X.i0i0^ VPdu^ V�[onPk~ghkjdU^ T.VÓÊ�ç�9�¥.¢´Zj]�X!ghT.SPV`t_[onPk
^ V�[okjgqX.Z\[�^ T.V�eJTU^ V�[�r«X!V`t�d.kjVPkjgqX![oT.ghbci kj�.k2i�]�X!WhW�¥.¥�¡ � � ó�ò

��� ¡¿©.©.¥ � kjÑ��������
��ZjZ\kjeU[�X!V`Z\kG^ W{WcnPT�³aVL^ V�|`^ VPW{TUx�d.kjVPkjg&X![oT.ghbci kj�.k2iJgqX!e`^0tP^ [ �pTUxJ[onPkl·�^ V¾Ê�^ d.SPghkf©.©.����V`Z\kjghb

[�X.^ V�[�^ kjW~X!ghk�VPT.[:WcnPT�³aVl|PSP[ªX!ghk�Z\T.VPW&^0tykjgck2tl^ V�[onPk�xzTUi0i T�³�^ VPd�Whk2Z\[�^ T.VUW&�a��nPk�xzg&X.Z\[�^ T.VPWNTUx�kj�.kjV�[oW
^ Vpk2X.Z(np|`^ VG[on�X![�Z\TU]�kYxzghTU]@tP^ ¨�kjghkjV�[a[oT.eJTUi T.dU^ kjW�X!gck�WhnPT&³aVfWhkje`X!g&X![ok2i �2�

|
gen�
Z|y

0
�

0.5
�

1 1.5 2 2.5 3
�

K
in

em
at

ic
 a

n
d

 g
eo

m
et

ri
c 

ac
ce

p
ta

n
ce

0
�

0.1

0.2

0.3

0.4

0.5
CC+CF
�
CF
�

|
gen�
Z|y

0
�

0.5
�

1
�

1.5
�

2 2.5 3

K
in

em
at

ic
 a

n
d

 g
eo

m
et

ri
c 

ac
ce

p
ta

n
ce

0

0.1

0.2

0.3

0.4

0.5
CC+CF+FF
CC
CF
FF

RTSVU�WLX���Y�YC����eve'�^]C�d_U¢
e����o¢��`�o¢�£�adc����`¢��`��_U�daU�oh&g �(r`�sgz��_o].�bpU�o�d��adcV�d�U��H£v�0a0n»�o¢����`g �bc`�i��e��`¢��6��_0gih c(aU�on�_U�^p
_U¢
p¾�d�U�¡£'�� �adc�e��`¢��6��_0glh&e��`¢��6��_0g6_�¢2p�e'�`¢��6��_jglh c(aU�on�_���p0� _U¢2p¡�Q�|� �}���l�¢e���¢��Q�^_0glh&e��`¢��6��_0glk/e��`¢��6��_0glh c(a��on�_U��p_U¢
p
c(aU�on�_���p0h c(a��on�_U��pjk�_�¢2p¾�`�����o��£��� ¸¤

��i [onUT.SPd.n�X�xzS`i0i�Q�Q}À`�>ZjX.i0Z\S`i0X![�^ T.V�TUxz� ð ��POv^ WaSPWck2t~[oT6tykj[okjg&]�^ VUkª[onPk�[oT.[�X.iCX.ZjZ\kjeU[�X!V`Z\k
x-T.g�[onPkY^ V`Zji SPWq^ �.kYZ\ghT.WhWhb¶Wck2Z\[�^ T.V�]�k2X!WcSPghk2]�kjV�[�r�Wh��Wh[ok2]�X![�^0Zak�¨�k2Z\[oW}T.VG[onPkYX.ZjZ\kjeP[�X!V�Z\klX!ghk�kj��X.i b

Ö Ï.Õ Ö



S`X![ok2t�SPW&^ VPdêi T�³skjghb¶T.g&tykjguX!ePePgcT�§«^0]�X![�^ T.VPWux-gcTU] ø�ÛCò�ÜcÝ�ÂùZ\T.SUe`i k2tu³~^ [on�[onPkvñ�òJï7£�«�ð½e`X!gh[oT.V
tP^ Wh[og&^ |USP[�^ T.VPW&�

��nPka[oT.[�X.iJZ\S`]�S`i0X![�^ �.k�k�¨�k2Z\[:TUx�[onUk~X.ZjZ\kjeP[�X!V`Z\k�Z\SP[oWª^ WsWhnPT�³�V�xzT.g�ø�ÛCò�ÜcÝ�Â½X!V�t�ñJòJï7£�«�ð�^ V
�`X!|�i k Ï r�³an`^0Z(n�X.i WhTfWhnPT&³aW�[onPkGi0X!ghd.k�k�¨�k2Z\[ªT.V½Wh[�X![�^ Wc[�^0Z\WwTUx�^ V�Zji S`tP^ VPdlkj�.kjV�[oWw³�^ [on�X�x-T.gh³ªX!g&t
k2i k2Z\[oghT.Vz®G[onPkG[oT.[�X.i�X.ZjZ\kjeU[�X!V`Z\k�xzT.g6Z\kjV�[og&X.i bcZ\kjV�[og&X.i�kj�.kjV�[oWm^ W6X!ghT.SPV`t�©.¢�þ X!V`tLxzT.g6Z\kjV�[og&X.i b
x-T.gc³�X!g&t�kj�.kjV�[oW�X!ghT.SPV`tfÉ.¢�þ_�

¤¦¥v§¨¥v©�ª!«l¬B ®�¯�°0±d²^±d³v´¶µ ·�¸d¸d±d¹�´bº^³�¸d±
´b¯^´bº^»¦¼^±d³�±d½¾º^´b±d¿�¹ ¹@ÀqÁ8À�±d± ÂbÃ(Ä^ÂbÃ�Ã
¼^±d³B±d½bº�´¶±d¿*Å�Æ`ÇiÈÉ ÇiÊ¶Ë ÇÍÌLÎTÏ Ã^¸dÐ Ñ^Ò^Ã(Ä^Â Ï
Ï�Ï ÎÔÓ ÆVÇiÈÇÕÇ ÎFÖ^ÖbÏ�× ±dØ�Ù¾Ú�Û Ü(Ä Ï Â^Ý¾Ü

Þ¦ß�à!ª@¥v§l¥�©�ª!ß�¬B
¸d» á�µ¾´¶±d½2½¾±d¸d¯^³Bµb´b½báB¸d´¶±d¿�â ³ ¸d±d³v´b½bº^»¦¿�±d´b±d¸d´b¯^½bµ�ãbäPå}æ�ç Ü Ï Ü^Ò^Ò�Ñ Ò(Â^è Ï Ä^Ý^é¸d» á�µ¾´b±d½
µb±d±d¿ ³�¯�´2â ³ ´¶¯&êu±d½
Ò Ü(ÂbÃ^Ñ^Ò Ï Ò(Ý^è Ã�ë^ë(é

¸d» á�µ¾´¶±d½
ìB¿�á�¸dâ º^»íº^´@äPå7î ÝbÒ^Ò(ÂbÜ�Ã ÄbÒ(è Â�Â^Ý^é
ï�ðTñ Ö Ã × ±dØ/ÙVÚ Ý^Â^Ýbë^ë Ö Ï Ä^è Ö¾Ï Ý^é
ò ðTñ Ý^Â × ±dØ Ö ë Ï Ü Ö ë Ñ^Ò(è Ñ�ë^Ñ(é

à!¥v©�¬B¦óy¥v§¨¥v©�ª!ß�¬B¦ô/©�¥v(ª!ß�õ�§
¸d» á�µ¾´¶±d½2½¾±d¸d¯^³Bµb´b½báB¸d´¶±d¿�â ³ ¸d±d³v´b½bº^»¦¿�±d´b±d¸d´b¯^½bµ�ãbäPå}æ�ç Ò^Ñ�Ñ Ö ë Ý^Â^è ÃíÄ Ï é¸d» á�µ¾´b±d½
µb±d±d¿ ³�¯�´2â ³ ´¶¯&êu±d½
Ò ë^ë�ë^Ã Ï ÝbÜ(è Â¾ë Ï é¸d» á�µ¾´¶±d½
ìB¿�á�¸dâ º^»íº^´@äPå7î Ï(Ö Ò^Ã^ë ÖbÏ è Ñ�Ñ(Ý^é

ï ð ñ Ö Ã × ±dØ/ÙVÚ Ñ^ë�Ñ Ö Ã Ö Ý^è ëíÂ^Ä^é
ò ðTñ Ý^Â × ±dØ Ñ^ÜíÄbÒ^Ò Ö^Ö è Ï Ü^Ü(é

Ï^Ï�ÎÔÓ ÇÕÇ ÎyÖ^Ö¾ÏÔ× ±dØ�Ù¾Ú�Û Ñ(Ý Ö ÝbÜ Ö^Ö è Ö ë(Ä^é¯^¹B¹(¯^µbâ ´¶±7¸¾öBº^½b¼�± Ñ Ö Ñ Ï Ý ÷B÷BølùB÷BúPé�û
à!¥v©�¬B¦óy¥v§¨¥v©�ª!ß�¬B¦ô/üÍ¬Bß�ý8õ�ß&ó

¸d» á�µ¾´b±d½
½b±d¸d¯^³Bµb´b½¾á�¸d´b±d¿þâ ³þ°¨¯^½¾êuº^½b¿ ¿B±`´b±d¸d´b¯^½¾µ�ã ÿ}å}æ�ç Ö Ã^Ò^ë(Ý¾ë ÝbÒ(è Ö¾Ï Ò(é
Ö�� Ý Î � ��� Î Ý � ë Ò^Ñ�Ñ(Â Ö Ý^Â^è Ã^ë(Â�é
ò ðTñ ÝbÃ × ±dØ ë Ö Ñ^Ñ^Ü Ý Ö è Ï Ü^Ã�é� º^¿jÙbå}æ Î Ã(è Ö Ý^Â ë Ö Ý^Ä^Â Ý Ö è Âbë Ï é

Ï^Ï�ÎÔÓ ÇÕÇ ÎyÖ^Ö¾ÏÔ× ±dØ�Ù¾Ú�Û ÄbëíÂbÒ^Ü úBùBø��	�	
Pé�ûdû
}z~��,�Q������,�� ¡�ugl_��Q�br`�����M�ve�� adc�_0eve��^]C�d_U¢2e���e`���Q£v��r(_0g ���`£¢_������`a��`_jg _jeve'�^]C�d_U¢
e���£¢_�£M���br��`¢#�s�����������o�
_U¢
p
�d�U�A�.�.�����"����� t £��`�Q¤m���¸�`��� g �o¢��� �_U�! `��p�" _0gbg# ��o¢��� �_U�6�be _U¢
pÎ�$�vaU ¸�`�Q�|�be������`���o���` ¡�`¢��6£Ôc(aU�
e���¢��Q��_jglh&e���¢��Q�^_0g ev_U¢2p��bp0_��Q�¸£��sg �ve`�Q�ba�¢��0_jr���������¢�_�]0]�g �o��pjkþ_�¢2p¢_��D�`���yg �o¢��� �_U�! `�vp$"	"y_jgbg����������o�9�� ¸��¢��Q£�c(aU�
e���¢��Q��_jglh c(aU�on�_���pe�_�¢2p��bp0_U�6�`£N�j_0r`�F�����`¢�_o]j]�g �o�vpU¤&%����&%���e`�6�baU¢('�¤�)�c(aU��p��o£ve���£�£��baU¢ adc*�+,%,-ÔpU�ue`�b_0g �o�d�¢_U¢
p
�`ajn»���&.U¤

��nPk�Z\T.V��.TUi SU[�^ T.V6TUx`X.ZjZ\kjeP[�X!V`Z\kYX!W�X�xzSPV`Z\[�^ T.VfTUxPg&X!e`^0tP^ [ �Y³�^ [on�[onPk�Q�Q{ÀC�EZjX.i0Z\S`i0X![�^ T.V6TUx

Ö Ï ÿ Ö



� ð ��¦OJr
/ ç / �dO«�P������

������ ù � Ï �0©.�0©.�

dU^ �.kjW_XYZ\kjV�[og&X.i���X.i SPk�xzT.g�[onPk~[oT.[�X.i�X.ZjZ\kjeU[�X!V`Z\k�TUx Ï ©.�0ÿ.É�þ ³anPkjV�Z\TU]�ePSP[ok2tYSPWq^ VPd_[onPkfR
Ì��P�
É.¢.¢.É Q�Q{ÀC�>�âÍ{Ê�Wckj[��

±^°²¯�°ÓÒ^äXÂ�¹C¶¡Ô´Ö×¹=Ä�·10ï½�·¶¡º`¹CÖ?Ä9½X¹»Ä\¶qÂ

��V�Z\kjgh[�X.^ V�[�^ kjWu^ VÔkjVPkjghd.�LW&ZjX.i kjWmX!V`t½ghkjWcTUi SP[�^ T.VPW&rª^ V¾[onUk�]�TU]�kjV�[oS`] WqZjX.i k2r�^ V¾[onPk�]�X![okjg&^0X.i
Z\T.SPV�[{^ V�[onPk�W&^0]aS�i0X![�^ T.V`r�^ V_[onPk�]�T«tyk2i0^ VPd�TUx�[onPk � ü�TUx�[onPkw·GX![�d.kjVUkjg&X![�^ T.V`r�X!V`t�^ V�[onPk�e`X!gh[oT.V
tP^ Wh[og&^ |USP[�^ T.V£x-SUV`Z\[�^ T.VPW�SPWhk2t�X!ghkuX.i0i�[�X!�.kjVõ^ V�[oT�Z\T.VPW&^0tykjgqX![�^ T.Võ^ V�kj��X.i S`X![�^ VUdm[onPk�Wh��Wc[ok2]�X![�^0Z
SPV`Z\kjgh[�X.^ V�[ �fT.Vp[onPkYX.ZjZ\kjeP[�X!V`Z\k�X!V`tGX!ghkltykjW&Z\g&^ |Jk2tf^ VG[onPklx-TUi0i T&³�^ VPd_Wck2Z\[�^ T.VPW&�

2:9;8:94365�B�MPO�¼87:9<;�H>=(MPQ

� Z¶n`X!VPd.k½^ Vv[onPk�Z\kjV�[og&X.i:X!V`t�e`i SUd�ZjX.i T.g&^0]�kj[okjg~W&ZjX.i kjWfZjX!Vêi k2X.tp[oT�XG]�^ d.g&X![�^ T.V�TUx`kj�.kjV�[oWf^ V
X!V`t�T.SU[�TUx�[onPkYû:ümkj�.kjV�[�Whk2i k2Z\[�^ T.V�Z\SP[oW�X!V`t�[onPk�]�X!WhW}³�^ V`tyT&³ Z\SP[��{�PTYµPV`t~[onPk�SPV`Z\kjgh[�X.^ V�[ �
T.V�[onPk½��Ð�R X!V`t���Ð:R kjVPkjghd.�uW&ZjX.i kjWqr�[onPk�ZjX.i T.gq^0]�kj[okjg�W&ZjX.i kjWGX!ghkl��X!gq^ k2t�^ V�W&]�X.i0iCWh[okjePWf^ V
[onPk�W&^0]�S`i0X![ok2tftPX![�X�X!V`tw[onPk�ghkjWhS`i [�^ VPdf·½]�X!WhW'eJk2X!�6]�T.V`^ [oT.gck2t�®'x-T.g'[onPk��aÐ:RÒW&ZjX.i k2r�[onPk{eJk2X!�
T.|P[�X.^ VPk2tYx-ghTU]ê[onUkwZ\kjV�[og&X.i bcZ\kjV�[og&X.i2kj�.kjV�[oWqr�X!V`t�xzT.g´[onPkw�:Ð�R W&ZjX.i ka[onPkwZ\kjV�[og&X.i bcxzT.gh³�X!gqtªkj�.kjV�[oW&�
�N[wk2X.Z(n�WqZjX.i0^ VPdpWh[okje°X@? �6^ WlZjX.i0Z\S`i0X![ok2t6|Jkj[ ³skjkjVv[onPkYghkjW&ZjX.i k2tpW&^0]�S`i0X![ok2tv·Ô]�X!WhWweJk2X!�¾X!V`t
[onPkvtPX![�X.�Ô��nPk�µP[G^ Wp]�X.tyku^ VL[onPk�W&]�X.i0iN]_X!WhW�³�^ V`tyT&³ ÿ.¥u¡BA ��� ¡ ×.ÿ � kjÑ�������[oTmghk2tyS`Z\k
|`^0X!WwxzghTU]�X!V���]_^ W&]�T«tyk2i0^ VPd~TUx�[onPk{g&X.tP^0X![�^ �.kª[�X.^0iJ^ V�[onPk}Wq^0]aS`i0X![�^ T.V��a��nPk{kjVPkjghd.��gckjWhTUi SP[�^ T.Vv^ W
Z\T.VPW&^0tykjgck2tf^ Vf[onPkªW&X.]�k�³ªXo�2r�|���^ V�[oghT«tyS`Zj^ VPd�kj§�[og&X{W&]�k2X!g&^ VUd~T.Vf[oT.epTUx�[onPk�|JkjWh[ob¶µP[o[�^ VPd���X.i SPk
^ V_[onPkNWq^0]aS`i0X![�^ T.V�r�X!V`t_ZjX.i0Z\S`i0X![�^ VPdC? � X![�k2X.Z¶nlWh[okje`�'��nUkw]�X!WhW�eJk2X!��W}X!ghkaWhnUT�³aVp^ V6Ê�^ d.SPgckjW{©.É
X!V`t�© Ï �È³�^ [onLZ\TUX!ghWhkjg{|`^ VPV�^ VPd�[on`X!V�[on`X![�SUWhk2tp^ V�[onPkwµU[��o�s��i WhTlWhnPT&³aV�^ VLÊ�^ d.SPghkjW�©.ÉYX!V�tp© Ï
X!ghk~[onPk�]_X!WhW}eJk2X!��W�x-T.SPV�tpX.xz[okjg{Wcn`^0x-[�^ VUd_[onPk~W&ZjX.i0^ VPduX!V`t�W&]�k2X!g&^ VPdm^ V�[onPk�Wq^0]aS`i0X![�^ T.Vm[oTl[onPk
kj§�[ogck2]�k���X.i SPkjW_xzT.SPV`t�xzghTU]>[onUk�?��l]�kj[onUTJtP�~��nPkD? �!W�X!ghk~WhnPT&³aV¾^ VLÊ�^ d.SPgck�©!ÇuX!V`t�X!ghk�WhkjkjV
[oT½|�k_ghk2X!WhT.V`X!|`i �ve`X!g&X!|JTUi0^0Zj�v��nUk�]�kj[onPT«t�^ W�SPWck2tG[oT�µP§m[onPk½Z\kjV�[og&X.i`��X.i SPkjW�TUx�W&ZjX.i0^ VPd¾X!V`t
W&]�k2X!g&^ VUd�SPWhk2tf^ VG[onUkªW&^0]aS�i0X![�^ T.V`r�WhS�Z¶nG[on`X![N[onUkY]�^ V`^0]�X{TUx�Ê�^ d.SPghkY©!Ç�X!ghk_X![aÍjkjghTU�}��nPkjVf[onPk
W&ZjX.i0^ VPd½X!V`t�W&]�k2X!gq^ VPdpX!ghkYX!ePe�i0^ k2t�[oT�W&^ VPdUi kwk2i k2Z\[oghT.VPW�X!W

ûFEü ç�û�ü î �o©&Grü���	IHKJ&� îIL �|üMANJ�	¦wP� ù � Ï �0É.�0©.�

Ö Ï × Ö



³anPkjghk L �|ü	ANJU	0wP�:^ WªX�³:k2^ d.n�[�^ VPd�d.kjVPkjg&X![ok2t�xzghTU]ÒX � X!SPWhW&^0X!VlTUx]�k2X!VPOËç�©~X!V`t ð ç ü	ANJU	0w��
��nPk�W&ZjX.i0^ VPd.W~X!V`t�W&]�k2X!g&^ VPdGX!ePe�i0^ k2t~[oT~[onUk{Wq^0]aS`i0X![�^ T.V�X!ghk�dU^ �.kjV�^ Vv�`X!|�i k{ÇUr«X!V�tw[onUk{WqZjX.i0^ VPd.W
X!ePe`i0^ k2t½[oTm[onUkvtPX![�Xm^ V£�`X!|�i kv®.�u�{W�e`X!gh[�TUx�[on`^ W�³sT.gh�Jr}X!ePePghT.eUg&^0X![ok�kjVPkjghd.��W&ZjX.i0^ VPd.W_³skjghk
x-T.SUV`tuxzT.gYtPX![�XG^ V°tP^ ¨�kjgckjV�[�gcSPVPb¶eJkjg&^ T«tyW�X!V`t�SPWhk2tm^ V�Whkj�.kjg&X.i:�^Í�Ê¿X!V`X.i ��WckjWw|Jk2x-T.gckp� T�¥6Zj^0X.i0�
ZjX.i0^ |Pg&X![�^ T.VPW Ö X!W}µPV`X.i0i �lSPWhk2tf^ VG[onPkjWckYX!V`X.i ��WhkjW Ö ³skjghkYXh��X.^0i0X!|�i k2�

Q4RTSVUXW YZW!QZ[VUX\^]Z_X[a` b^]8Y4Sa`^cVW dfehgCiKiTj8kml<W!nokqpKr stehguiviwjfkml<WTnxkqpyr
z8z {}|�~ �V� | e��V��� �a�Vj ��� ~ �V��� |�~ | � � ~ |V� � |�~ | �
zf� �P�<��~ �V� ��~ �a� e��V��� �a�Vj ��� ~ ���u� |�~ �V� � ~ | �u� |�~ �V�

� �<��~ �V� ��~ �a� e��V��� �a�Vj ��� ~ ���u� |�~ � � � ~ �V��� |�~ � �
�`�2���"�N���P�:1��*%����l)\#T�&+-/01����!����+-/0�T�6 È$f)�/01��.+-�_�!+-��#! "%($&12)�/01m)\/��{,.+��& "/0$&1���1��G%(�!)\,.+z "/01��� (¡Z¡¢�{�T��1�)C��1��
£ /��� K¤�)t¥!%($q��¦� " È/01��� y¤&�}+z/012�!)w¤q�!�.�ª "$C�P§f��,.)�)�/���1�¨«�*%o% $�%o)���%(�<©«ª�¬&¯®w�!%o%($�%o)�¥!%($q��¦� " È/01��.3

°K±Z²M³ ´ µ�¶t·y²M¸�¹!´ º�»�¼#½¾½4¿tÀxÁ�´4Â�ÀZÃZÄ Å�»�¼#½¾½�¿�ÀÆÁ�´ZÂ�À4ÃÇÄ
È!ÉIÊ�ËÍÌqÎ ÏtÏ Ð »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!ÖhÕ,× Ð Ö Õ Ø!Ö Ð × Ð Ö Õ
È!ÉIÊ�ËÍÌqÎ ÏtÙ ÚCÛ ØMÖ Ò!Ü »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!ÖhÕ,× Ð Ö Õ Ø!Ö Ð × Ð Ö Õ

ÝÞÛ ØMÖ Õ!Ü »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!ÖhÕ,× Ð Ö Õ Ø!ÖhÕ,× Ð Ö Õ
ÕMÔ!ß Ê�ËÍÌqÎ ÏtÏ Ð »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!Ö Ð × Ð Ö Õ É ÖhÔ,× Ð Ö Õ
ÕMÔ!ß Ê�ËÍÌqÎ ÏtÙ ÚCÛ ØMÖ à!Ü »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!ÖhÕ,× Ð Ö Õ Ø!ÖhÕ,× Ð Ö Õ

ÝÞÛ ØMÖ à!Ü »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!ÖhÕ,× Ð Ö Õ Ø!Ö Ð × Ð Ö Õ
ÕMÔ!ß Ê�Ë ÌqÎ Ù�Ù Ú�á ÝBÛ Ø!Öhà!Ü »yÑ!Ò!ÓhÔ!ÑM¿ Ô!Õ!ÖhÕ,× Ð Ö Õ Ø!Ö Ð × Ð Ö Õ

�`�2���"�ãâ��D�:1��*%��^��)�#T��+z/01��¢�!�q��+-/0�T�f È$Y)�/01��.+-���!+-��#* È%($�1�)�/01��q�� K�ä�&1å�l%(�!)\,.+z "/01��æ  ¡Z¡ �{�T��1�)ç�&1å� £ /��� K¤�)
¥!%($���¦� " È/01��� y¤&�}+-/01��*)T¤q�!�.�{ È$C�P§f��,.)�)�/���1å¨C�*%o%($&%o)���%(�è©«ª�¬&¯®w�*%o% $�%o)�¥!%($���¦´ È È/01��.3

éxê�ë(ìaí	îäï�ðmñfòóxôhõ&ö¯÷çø>ïtù ú�û!üCýað	ëæû�ýaþ�ë�úÿýaü��wï�ú�üMë�ð���ýaû�ù ��ëuë�ü	û�ù��(ýaû!ë�ü&ï���û!ê�ëæë�ú�ë�ð	��
 ü���ý� ë���ú�í
�wë�ðMû�ý�ù úIû�
���ýaú��*ýaðMë���ï��tú��Fû!ï��>ë�����ì����Xï�ðÆû!ê�ë������ ýaú �!����"��#��ï�ðÆû!ê�ë�$%���&�IéÆê�ë'�wï�ð	ðMë�üMø>ï�ú���ù ú(�
�Çêfýaú���ë�ù ú6ý��)�wë�ø�û�ýaú��wë�ù üCüMêtï+*Fú6ýaüPý,�-��ú �wû�ù ï�úNï��fðqýaøfù���ù û.
 ù ú0/xù ����ðMë21�3���ýaú�� û!ê�ë2�Çêfýaú���ëãù ú
û!ê�ëDû!ï�û�ý�oý��)�wë�øtû�ýaú��wë54�687:98;)7#�Xï�ð<�=�Fö���/ãë)��ë�úIû!ü(ù ü>��ë�û!ë�ð��(ù ú�ë��(û!ï?�>ë?��� 5.5 "��@�Xï�ð«û!êtëA���%�
ü���ý� ë�ýaú��B����1�1 5 �C��ï�ð�û!ê�ë,$%��� ü���ý� ë��ED< û!ê�ï�����êÿû!ê�ëE��ú��wë�ðMû�ý�ù úIû�
F�>ë��wï��$ë�üG�ýað	��ëãýaû�HJI 5 �
û!ê�ë ý��)�wë�ø�û�ýaú �wëPù ü���ë�ð�
äüK�(ý���û!ê�ë�ðMë ýaú �5�(ï�úIû!ëA�&ýað� ï(üMû�ýaû�ù üMû�ù���ý����ú��wë�ð	û�ý�ù ú�û.
�ý� ü	ï êfù ��ê��

éxê�ë�ìaí	î ø>ïtù úIû!ü2�Xï�ð û!êtë�ü��æëåýaðqù ú(� ýaðMëJ�Xï���ú���û!ïL�>ëJ1���3��M�Xï�ðPû!ê�ëJ���%� ýaú��01���1��N�Xï�ð
û!ê�ë&$%���&�èéxê�ë&�wï�ðMðMë�üMø>ï�ú���ù ú��O�Çêfýaú(��ë�ù ú ý��)�wë�ø�û�ýaú �wë�ù ü�üMê�ï�*Fú ýaüPýP�Q��ú��wû�ù ï�úNï��fðqýaøoù���ù û�
 ù ú
/xù ����ðMë51�"��xýaú��(û!êtëG�Zêfýaú(��ë¢ù ú�û!êtë�û!ï�û�ý�Æý��)�wë�ø�û�ýaú �wëP�^ë�û!ë�ð��(ù ú�ë�� û!ïA��ëG������3�1��R�Xï�ð«û!ê�ëS���%�
ðMë�üMï� ��û�ù ï�ú�ýaú��5�����UT 7 �V��ï�ð&û!ê�ë?$��%� ð	ë�üMï� ��û�ù ï�ú��

4 T�� 4



2
W

 / GeV/ceeXcentral-central MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
W

 / GeV/ceeXcentral-central MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
E

ve
n

ts
 / 

0.
72

 G
eV

/c

0

50

100

150

Best-matching

Data 

Sim. 

Best-matching

2
W

 / GeV/ceeXcentral-central MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
W

 / GeV/ceeXcentral-central MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
E

ve
n

ts
 / 

0.
72

 G
eV

/c

0

50

100

150

Extra 0.3% Scaling

Data 

Sim. 

Extra 0.3% Scaling

2
\

 / GeV/cee]central-central MY 86 88 90 92 94 96
2
\

 / GeV/cee]central-central MY 86 88 90 92 94 96

2
E

ve
n

ts
 / 

0.
72

 G
eV

/c

0

50

100

150

Extra 1.5% Smearing

Data 

Sim. 

Extra 1.5% Smearing

RTSVU�WLX��FY��C��^?_`_M£v�0a0n»¢�c(aU�*e���¢��Q��_jglh&e���¢��Q�^_0g��sr`��¢��Q£�¤baL����g �bc`�`h&�j_U¢
p*]�gla��£v�0ajn»£z�d�U�k£�ev_jg �o¢�� _U¢2p�£' ¸�v_U�|�o¢��
�`pU��-X¢��vpH�o¢ +â�`¢¯'�¤�cU¤�)��Î���br��o¢��ú�d�U� ����£��8-q�����`�`n»���`¢Jpj_U�d_ _U¢
p
£��o ¸�ugl_U�6�baU¢�¤ed`¢ �d�U� e���¢��Q�^_0gþ]�gla��x�`���
£��o ¡�ugl_��Q�ba�¢#�0_U£æ'jhgf ��h��6��_Î£�ev_jg �o¢���_�]0]�g �o��pjk _U¢2pæ�o¢ �`���V�|� �u�U�dh&�0_�¢2p�]�giaU�M�`���A£'�o ¸�ugl_��Q�ba�¢<�j_U£u'jhgf �`h"�6��_
£� ¡�v_U�|�o¢���_o]0] g �o�vpU¤

��nPk�i0X!gcd.k�Z¶n�X!VPd.k�^ VùX.ZjZ\kjeP[�X!V`Z\k¾xzT.g�Z\kjV�[og&X.i bcx-T.gc³�X!g&t�kj�.kjV�[oW�[on`X![�X!g&^ WckjW½xzghTU] XGW&]�X.i0i
Z¶n`X!VUd.k�^ Vê[onPk�Z\kjV�[og&X.i�kjVPkjghd.�LW&ZjX.i k¾^ WYkj§�e`i0X.^ VUk2tu|��L[onPk�û:ü¿WheJk2Z\[og&X�x-T.gmZ\kjV�[og&X.i�k2i k2Z\[ogcT.VPW
WhnPT&³aV�^ V�Ê�^ d.SPghk_© Õ ®}X!Wa[onPk_Z\kjV�[og&X.i�k2i k2Z\[ogcT.V�û�üLZ\SU[�^ W�X![�É.® � kjÑ ^ VvXªg&X!e`^0tPi �½x"X.i0i0^ VPd_ghkjdU^ T.V
TUx�[onPk�WheJk2Z\[oghS`] xzT.g�Z\kjV�[og&X.i bcxzT.gh³�X!gqt�kj�.kjV�[oW&r�[onUkjghk_ZjX!Vp|Jk_Z\T.VPW&^0t.kjg&X!|`i k_]�^ d.g&X![�^ T.V�TUxUkj�.kjV�[oW&�

Ê�^ V`X.i0i �2rP[onUkl]�SPT.Vpd.ghT.SUepn`X!W{SPWhk2t�[onUkwW&X.]�k�]�kj[onPT«tpX!V`t�[onPkwgck2Z\T.VPWh[oghS`Z\[ok2t�]�X!WhW}eJk2X!�
x-gcTU] · Ï O Ov[og&X.Z¶��W}[oTlkjWh[�^0]�X![okfXªWc��Wh[ok2]_X![�^0ZaSPV�Z\kjgh[�X.^ V�[ ��X!WhWhT«Zj^0X![ok2tY³�^ [on�[onPk�[og&X.Z(�J^ VPd � ü
W&ZjX.i k��ÈWh[oS�ty��|�� �2^0X!VPi�X!VUdÐÅ É.®�Ç �o�s�´nPk Ï b ð eJTU^ V�[a^ WNxzT.SPV`t}[oT�|Jk�¢.� Ï þ X!V`t}[onPk'ghkjWhS`i [�^ VPd�Z(n`X!VPd.k
^ Vp[oT.[�X.i`X.ZjZ\kjeP[�X!V`Z\kAjq� / �| / x-T.g~�a�FG��aÊpkj�.kjV�[oW�^ W�tykj[okjg&]�^ VPk2t�[oT�|Jk�¢.�0¢ Ï ÿ�þ_�

��nPk'SPV`Z\kjgc[�X.^ V�[�^ kjW�x-ghTU]¿[onPkw�aÐ�R X!V`t��:Ð�R kjVPkjghd.�~W&ZjX.i kjW{X!V`t{gckjWhTUi SP[�^ T.VPW&r�X!V`t�xzghTU]°[onPk

� ü�W&ZjX.i k2rsX!ghk6X.i0iWhS`]�]ªk2tm^ V ��S`X.tyg&X![oSPgck2����i0i«TUxC[onUk�Wh��Wh[ok2]�X![�^0ZªSUV`Z\kjgh[�X.^ V�[�^ kjW�T.Vu[onUk�[oT.[�X.i
X.ZjZ\kjeP[�X!V`Z\kfX!ghk�WhS�]�]�X!g&^ Whk2tf^ V��`X!|`i klÿ.�

2:9;8:908>=@HlkyMPO�»(H>=
��nPk�X.]�T.SPV�[NTUxC]_X![okjg&^0X.i«^ Vf[onPk_tykj[ok2Z\[oT.ghW~tykj[okjg&]�^ VPkjWN[onUk{kj§�[okjV�[aTUx�k2i k2Z\[oghT.V6|Pghk2]�WcWh[og&X!n`i SPVUd
X!V`tl[on�SPW_X`¨�k2Z\[oW�[onPk�k2i k2Z\[oghT.V � üvWce�k2Z\[ogcS`]�X!V`tl[onPk�k2i k2Z\[oghTU]�X!d.VPkj[�^0ZwWhnPT&³:kjgq^ VPdfWhkjkjV�^ Vm[onPk
ZjX.i T.g&^0]�kj[okjghWq��¸ênPkjV½SPW&^ VPdl[onPk�W&^0]�S`i0X![�^ T.Vu[oTutykj[okjg&]_^ VPk�[onPkGX.ZjZ\kjeP[�X!V`Z\k6^ [�^ W�[onPkjghk2xzT.ghk�VPk2Z\b

Ö ÇU© Ö



2
W

 / GeV/ceeXcentral-forward MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
W

 / GeV/ceeXcentral-forward MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
E

ve
n

ts
 / 

0.
72

 G
eV

/c

0

50

100

150

200

Best-matching

Data 

Sim. 

Best-matching

2
W

 / GeV/ceeXcentral-forward MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
W

 / GeV/ceeXcentral-forward MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
E

ve
n

ts
 / 

0.
72

 G
eV

/c

0

50

100

150

200

Extra 0.6% Scaling

Data 

Sim. 

Extra 0.6% Scaling

2
W

 / GeV/ceeXcentral-forward MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
W

 / GeV/ceeXcentral-forward MY 86
Z

88
Z

90
[

92
[

94
[

96
[

2
E

ve
n

ts
 / 

0.
72

 G
eV

/c

0

50

100

150

200

Extra 1.1% Smearing

Data 

Sim. 

Extra 1.1% Smearing

RTSVU�WLX���Y��C�%^?_`_¸£v�0a0n»¢�c(a���e��`¢��6��_0glh c(a��on�_U��px�(r`��¢��Q£�¤:aL��� g �bc`�`h&�j_U¢2pN] glaU�»£v�ja0n»£k�d�U��£vev_0g �o¢���_U¢
p?£' ¸�v_U�oh
�o¢��>�`pU��-X¢��vp��o¢*+â��¢ '�¤�cU¤�)��x�$�br`�o¢����`�������`£'��-X�Ô���`�`n»���`¢ p0_��`_ _U¢2pP£'�o ¸�ugl_��Q�ba�¢�¤�d�¢��`����e��`¢��6��_0g�] glaU�â�`���
£��o ¡�ugl_��Q�ba�¢#�0_U£æ'jhgf ��h��6��_Î£�ev_jg �o¢���_�]0]�g �o��pjk _U¢2pæ�o¢ �`���V�|� �u�U�dh&�0_�¢2p�]�giaU�M�`���A£'�o ¸�ugl_��Q�ba�¢<�j_U£u'jhgf �`h"�6��_
£� ¡�v_U�|�o¢���_o]0] g �o�vpU¤

kjWhW&X!gh�L[oT�SPV`t.kjghWh[�X!V`t½[onUk�X.ZjZ\SPg&X.Z\�¾³~^ [onÔ³an�^0Z¶n�[onUk�tykj[ok2Z\[oT.g�W&^0]�S`i0X![�^ T.V>]�T«tyk2i W_[onPk6[oghSPk
X.]�T.SPV�[�TUx�]�X![okjg&^0X.i´^ V�[onPkGtykj[ok2Z\[oT.g&��ÊySUgh[onPkjg&]�T.gck2r�^ V�[onPkGZ\kjV�[og&X.i�ghkjdU^ T.Vm[onPk~k2i k2Z\[oghT.V�^0tykjVPb
[�^ µ`ZjX![�^ T.V���X!gq^0X!|`i kjWw[on`X![�ghk2i0X![ok_[oT�ZjX.i T.g&^0]�kj[okjghb¶[ogqX.Z¶�ê]_X![�Z¶n`^ VPd�X!ghk_e�X!gh[�^0Z\S`i0X!g&i �½WhkjVPWq^ [�^ �.k_[oT
[onPk~X.]ªT.SPV�[:TUx«]�X![okjg&^0X.i�^ V_[onPk}W&^0]�S`i0X![�^ T.V`����i [onPT.SPd.n½^0tykjV�[�^ µ�ZjX![�^ T.Vfk�¥6Zj^ kjV`Zj^ kjW�X!ghk~]ªk2X!WhSPghk2t
x-gcTU] [onPkGtPX![�X.r´X!V�^0]�eJT.gh[�X!V�[�^ VPeUSP[}[on�X![�^ Wª[�X!�.kjVêx-ghTU]�[onPk�W&^0]�S`i0X![�^ T.VÔ^ W�[onPk�g&X![ok�TUx«W&X.]�kjb
W&^ d.Vu·�kj�.kjV�[oW&�a�´nPkjWhk{kj�.kjV�[oWwZjX!VmX!g&^ Whk�^0xX!Vlk2i k2Z\[oghT.Vv^ V�[okjgqX.Z\[oWN[oT~dU^ �.k�T�¨�X�n`X!g&t�ePnPT.[oT.Vl[on`X![
[onPkjVvZ\T.V��.kjgh[oW~X!V`tf^0xÈr�TUxP[onUk{gckjWhS`i [�^ VPd�[og&X.Z(��Wqr«^ [w^ WwX{[og&X.Z¶��TUx�T.eUe�T.Wq^ [ok{Wq^ d.V�x-gcTU]£[onUkªT.g&^ dU^ V`X.i
k2i k2Z\[oghT.Vv[on�X![_^ W_X!WhWhT«Zj^0X![ok2tf³�^ [onm[onPkpZjX.i T.gq^0]�kj[okjglZji SPWc[okjg&�Y�.S`Z¶n½k2i k2Z\[oghT.VPW�X!ghk�ghk2xzkjghghk2tl[oTvX!W
� [og&^0tykjV�[oW&�0�

� ^ �.kjV�[onPk�WhkjVPWq^ [�^ �J^ [ �fTUxU[onUkYû� � tP^ Wh[og&^ |USP[�^ T.V�xzT.g�k2i k2Z\[oghT.VPW�^ VG[onPklZ\kjV�[og&X.iUghkjdU^ T.V6[oT_[onPk
X.]�T.SPV�[�TUx�|Ughk2]�WhWh[ogqX!n`i SPVPdUr�[onPkf[�X.^0i´TUx´[onPkvû¾ � tP^ Wh[og&^ |USP[�^ T.VLn`X!W�|JkjkjVLSPWhk2t6[oTmWh[oS`t.�v[onPk
X.]�T.SPV�[�TUxN]_X![okjg&^0X.i'^ VêxzghT.V�[�TUx�[onPkmZ\kjV�[og&X.isZjX.i T.g&^0]�kj[okjgcW&�v�ghkj�J^ T.SUW�Wh[oS�tP^ kjW�]_X!ePe`^ VPdGknm�k �
Z\T.V��.kjgcW&^ T.Vme`X.^ ghW�^ V`tP^0ZjX![ok2t½^ VPWhS¥6Zj^ kjV�[�]�X![okjg&^0X.i�^ V�[onPk~W&^0]aS�i0X![�^ T.VLX!V�t�n`X.t_ghkjWhS�i [ok2t6^ V½[on`^ V
Z\T.ePeJkjgpZ\�Ji0^ V�tykjghW�|Jk2^ VPd¾X.tPtyk2t6[oT½[onPkutykj[ok2Z\[oT.g6tykjW&Z\gq^ eP[�^ T.V£^ VL[onPk�W&^0]�S`i0X![�^ T.V`��¬`����X!gh�«^ VPd
[onPk2^ g�[on�^0Z¶��VPkjWhW{X!V�t�Z\TU]�e`X!g&^ VUd�[onPkNghkjWhS�i [�^ VPdYû� � tP^ Wh[og&^ |USP[�^ T.V�³�^ [on6tUX![�X.r.[onPk�Z\T.V�Zji SPW&^ T.V_³ªX!W
]�X.tykª[on`X![~X{Wh��Wc[ok2]�X![�^0Z'��X!g&^0X![�^ T.VpTUx�9E©.�0®�þporq:s�t uvs�w(wlx)y{z	|(s�}�~��!�lxr�r����x�s��5�8|�xE�r�U�8x)y�����~

�r���'�



scaling�-0.01 -0.005 0
�

0.005
�

0.01
�

 / ndf 2
�

χ�  0.1817 / 18

Prob       1

p0        0.7627± 4.021 

p1        322.9± -354.5 

p2        1.437e+05± 9.926e+05 

scaling�-0.01 -0.005 0
�

0.005
�

0.01
�

2χ
0
�

20

40
�
60
�
80
�

100
� CEM scale

 / ndf 2
�

χ�  0.1817 / 18

Prob       1

p0        0.7627± 4.021 

p1        322.9± -354.5 

p2        1.437e+05± 9.926e+05 

CEM scale

smearing�0
�

0.01
�

0.02
�

0.03
�

0.04
�

 / ndf 2χ�  0.8216 / 20

Prob       1

p0        1.332± 4.435 

p1        377.2± -173.9 

p2        2.193e+04± 3.515e+04 

smearing�0
�

0.01
�

0.02
�

0.03
�

0.04
�

2χ

0
�

20

40

60
�
80
�CEM resolution

 / ndf 2χ�  0.8216 / 20

Prob       1

p0        1.332± 4.435 

p1        377.2± -173.9 

p2        2.193e+04± 3.515e+04 

CEM resolution

scaling�-0.02 -0.01 0
�

0.01
�

0.02
�

scaling�-0.02 -0.01 0
�

0.01
�

0.02
�

2χ

0
�

20

40
�
60
�80
�100

120
� PEM scale

 / ndf 2
�

χ�  1.591 / 18

Prob       1

p0        1.296± 13.35 

p1        224.6± 256.7 

p2        5.163e+04± 2.898e+05 

PEM scale

smearing�0
�

0.01
�

0.02
�

0.03
�

0.04
�

smearing�0
�

0.01
�

0.02
�

0.03
�

0.04
�

2χ

0
�

20
�
40
�
60
�
80
�
PEM resolution

 / ndf 2χ�  3.806 / 20

Prob       1

p0        2.458± 14.77 

p1        668.9± -315.5 

p2        3.756e+04± 6.077e+04 

PEM resolution

�������������� �¡F¢¤£!¥�¦¨§%©Uª+«A¬U�¬U«¯®�°,§²±v³�´-µ�)®J³+�¶F§²·:¬²³+«8µ�)®O³�§E¶�¬¯¥¸�¬²¶2µ�P¹»º¼¾½�¿�À+¿�Á+Â!Ã�§²µ�)®&Ä?Å`Å�¿eÆ¸µ�¦
Ç ³�«`³+·:¬U¦g¬U«8§{§²È+ª+ÉÊ?³+«`¬Ê©Uª+«=¦gÈ�¬ Ç ª+´-°)nª+·:µ�³+´BË�Ì=Í<Ë(ÎÐÏvÑ<Í>ËKÒ�ÏvÑÓ£�¿

� �Bt-y	s�����s�tÔ�8|(x<Õ=Ö�×ÙØ8uvx)���8y���~�y	x)Ú�� s��Gz	�8}���Û>�nÛPÜÝy�x)Ú�Þ�x)y�����x)���(��ß ��à�á�â8ã ×Ð|(x<äæåUç5�(� z	�8yK� �(}(�+� s��(z
� �è�8|(x2���U�+�&�U� �LtQs�y��8|�x?z����=}�~��U�8x��¾�(�U�+�?é�� �8|ê�(� ë¤x)y	x)���G���'s�}��n�8z>s�t��E�U�8x)y�����~Ý�Uy	x?z�|(s+é��ê� �
ìÐ� Ú�}(y	x?í�î ã

×Ð|(x<x)�(x)y	Ú�Û¾��x)wls�z�� �8x��A��Û,x�~ x�uv�8y�s��(zA� �F�8|(x>w ~ }(ÚSw(y	x)ïðy��������U�8s�y?Ø8ñ�ñ%ò â � z�z	x)�(zK� �+� ó�xr�8s5�8|(x
�r�U�8x)y�����~{� �êt-y�s��n�!s�tÐ�8|(xBtQs�y	é'�UyK�L��x)�8x�uv�8s�y�z�ô��U���J�Uz>w��Uy	��s�tÐ�8|�� z5�U����~ Û�z�� zP� ��| �Uz!�lx)x)�J}(z	x��
�8s2����w(y	s+ó�x!�8|(x�z�����} ~��U�+� s��è�U���Ex)z	�+���r�U�8xS��z�Ûnz	�8x��E�U�+��u=óÔ�Uy����U�+� s�� ã ì � Ú�}�y	xAí�õæz	|(s�é�z=�8|(x�y��U�+� s
s�t �8|(x&ñ%ñ�òöx)�(x)y	Ú�Û2�8s&�8|(x,ñ�÷%øùx)�(x)y	Ú�Û�tQs�y��8|(x&t-s�y	é��Uy��L~ x)Ú�z�s�t{uvx)���8y���~ ï�tQs�y	é'�UyK�Px�~ x�uv�8y�s��(z�ô
�U���Jì � Ú�}�y	x ��ú z	|(s�é�z!�8|(x2ñ%ñ�òöx)�(x)y	Ú�Û ã ×Ð|(x,���U�+�rwls�� ���8zG�Uy	xAz	|(s�é��ê� �Ly	x��J�U���L� �L��~ }�x&� z
�8|(x<z����=}�~��U�+� s��B�lx�t-s�y�xG�U��Û5�8}(��� ��Ú ã:û �>� zEt-s�}����r�8| �U�:�8sGÚ�� ó�x>y	x��Uz�s����U��~ xP�UÚ�y	x)x��'x)����é�� �8|2�8|(x
�(�U�+��ô=�AzK� Ú���� ü�u)�U���P���'s�}(���!s�t¸x)ýn�8yK�&�E�U�8x)y�����~Ðz	|(s�} ~��P�lxF���(��x��,�8sF�8|(xB��x�t¨�U}�~ �<z����=}�~��U�+� s�� ã
×Ð|(x2þ �(x)éV��x�t¨�U}�~ �+ÿ y	x)z	}�~ �+� �(Úèt-y�s�� �8|�� z�z	�8}���Û�� z!�8sP|��	ó�x2�U�Lx)ýn�8y�� �� orqP� y	s��e� �0tQy	s����æs�t �8|(x
tg��uvx<s�tl�8|�x�w�~ }�Ú�ô �U� �r�8|�� zr� z'z	|(s�é��¾� �,��~���u��J� ��ìÐ� Ú�}(y	x)zrí�õG�U��� ��ú�ã Þ=�Uy�Ûl� �(ÚG�8|(xS���'s�}(���:s�t
�r�U�8x)y�����~Ô�Uy	s�}������8| � z{uvx)���8y���~�óÔ��~ }(x%Ú��	ó�x�� �� orq'� y	s��G�Uz=�:uvs��(z	x)y�óÓ�U�+� ó�x{z	Û�z	�8x��r�U�+��u�}(� uvx)y	�+��� �n�.Û�ô

�r�	�'�



|
gen

Z
�|y

0 0.5 1 1.5 2 2.5 3

 A
|/A

δ|

0

0.005

0.01

0.015

0.02

0.025
CEM scale variation
CC+CF

|
gen

Z
�|y

0 0.5 1 1.5 2 2.5 3

 A
|/A

δ|

0

0.005

0.01

0.015

0.02

0.025
PEM scale variation
CC+CF

�����������r���¡���È�¬:§²°)§²¦¨¬¼·:³+¦¨µ�±'¬��Ý¬²±U¦�ª�E¦¨È+¬:³+±²±²¬ Ç ¦g³��±²¬ ©Uª+«�������� ÆÙ¬��U¬¼n¦g§Ýª ©��¼³�«8°)µ�)®r¦¨È+¬'±²¬¼n¦g«`³�´(³+n¶
Ç ´-ÃU®'±²³+´-ª�«8µ�·b¬U¦g¬U«Ð¬¼n¬¼«�®�°»§²±v³�´-¬U§�µ��¦¨È+¬¸§²µ�·:Ã�´-³+¦¨µ�ª+nÂÔ§²È+ª+ÉÊæµ���¼µ�n§ ª¨©%«`³ Ç µ�¶�µ�¦g°{ª ©�¦¨È+¬��!³�¦�®�¬¼n¬¼«`³�¦gª�« �ð´-¬!�¼¬U´-¿
��È+¬'¶+ª�¦g¦¨¬²¶æ´-µ�n¬�®�µ"�U¬¼§Ý¦¨È+¬:Ã Ç+Ç ¬¼«{´-µ�·:µ�¦Ðª+r¦¨È+¬:³+±²±²¬ Ç ¦¨³+�±²¬U¿

|
gen

Z
�|y

0 0.5 1 1.5 2 2.5 3

 A
|/A

δ|

0

0.005

0.01

0.015

0.02

0.025
CEM resolution
       variation
CC+CF

|
gen

Z
�|y

0 0.5 1 1.5 2 2.5 3

 A
|/A

δ|

0

0.005

0.01

0.015

0.02

0.025
PEM resolution
       variation
CC+CF

�����������r�#�¡���È�¬:§²°)§²¦¨¬¼·:³+¦¨µ�±'¬��Ý¬²±U¦�ª�E¦¨È+¬:³+±²±²¬ Ç ¦g³��±²¬ ©Uª+«�������� ÆÙ¬��U¬¼n¦g§Ýª ©��¼³�«8°)µ�)®r¦¨È+¬'±²¬¼n¦g«`³�´(³+n¶
Ç ´-ÃU®<±²³+´-ª�«8µ�·b¬U¦g¬U«Ý«`¬U§vª�´-Ã�¦¨µ�ª+�§%µ�>¦gÈ�¬�§²µ�·bÃ�´Q³+¦¨µ�ª+�Âl§²È+ª�ÉÊ>µ�$�¼µ�n§�ª ©=«�³ Ç µ�¶�µ�¦g°'ª ©=¦¨È+¬%�A³�¦Ó®�¬¼n¬¼«`³�¦gª�« �ð´-¬!�¼¬U´-¿
��È+¬'¶+ª�¦g¦¨¬²¶æ´-µ�n¬�®�µ"�U¬¼§Ý¦¨È+¬:Ã Ç+Ç ¬¼«{´-µ�·:µ�¦Ðª+r¦¨È+¬:³+±²±²¬ Ç ¦¨³+�±²¬U¿

�U���,�8|(xAÛ�x�~�~ s+é ���U����z�z	|�s+é �8|(x?x)ë¤x�uv�>s�tÐ�8|��U�!óÔ�Uy����U�+� s��¾s��è�8|(x2ñ%ñ�ò y	x)z	wls��(z�x ã'& t-�8x)y<�8|(x
t-y�x)x)(�� �(Ú�s�t��8|�xbz����=}�~��U�+� s��BtQs�y%�8|(x)z�x!�'x��Uz	}�y	x��'x)���8z�ô�uvs����+� ��}��U�+� s��Ss�t��8|(x)z	x:z	�8}��(� x)z»y	x)z	} ~ �8x��E� �
t-}�y	�8|(x)yæ���'w(y�s+ó�x��'x)���8z=�8sr�8|�x�z�����} ~��U�+� s��P��Û2����x)���+��tQÛl� �(Ú>�8|�x?þ��r� z	z�� ��Ú�ÿÊ�r�U�8x)y�����~Óé�� �8|Py	x�����s�}(�
u)�U��~ x)z:tQy	s�� �8|(x{z���~���uvs��Ez	Ûnz��8x��rô(�U���>uvs�y	y�x)z	wls����(� �(Ú�~ Û�y�x)w�~���u)� �(Ú��8|(xæ� y	s��>é!� �8|Puvs�w(wlx)y ã*& �'s�y	x

�r���r�



 / GeVT
+central leg E,0

-
20
.

40
/

60
0

80
1

E
ve

n
ts

 / 
2 

G
eV

0
-

200
.
400
/
600
0
800
1

 Data

 Sim.

CC candidates

 / GeVT
+central leg E,0

-
20
.

40
/

60
0

80
1

E
ve

n
ts

 / 
2 

G
eV

0
-

200
.
400
/
600
0
800
1

 Data

 Sim.

CF cands.

�����������b�32�¡5476P§ Ç ¬²±U¦g«�³Ô©Uª�«Ð±v¬U�¦¨«`³�´K´Q¬�®�§ ª ©¸§²¬U´-¬²±¼¦¨¬²¶����>³��¶�� Æ&¬!�U¬¼n¦g§98Ô¶+³�¦g³;:�·:³+« <U¬U«8§>=Ý³+n¶{§vµ�·:Ã�´-³�¦gµ�ª�
:gÈ+µ�§²¦gª�®�«`³+·�= ¿

E/p
0 1 2 3 4 5

E
ve

n
ts

 / 
0.

05

10
-1

1

10

10
2

 Data
 Tuned Sim.

 Cu0
? Sim.; +1.5% X
 Cu0
? Sim.; -1.5% X

�����������S�@n¡b¹BA Ç ©Uª�«b±²¬U�¦¨«`³+´l¬U´-¬²±¼¦¨«`ª+n§²Â §²È�ª+ÉÊµ�)®G¦gÈ�¬�¶+³�¦g³E³+�¶E§vµ�·:Ã�´-³�¦gµ�ª�SÉÊµ�¦gÈr¶�µ �Ý¬U«`¬¼n¦¸³+·:ª+Ã�n¦g§=ª¨©
·b³�¦g¬U«8µ�³+´�µ�»©U«`ª��¦ ª¨©:¦¨È+¬:¦g«�³+±!<¼¬U«8Â ÉÊÈ+µ�±UÈ!³C�Ý¬²±U¦g§Ý¦¨È+¬:È+µ ®�È�¦¨³+µ�´�ª¨©:¦¨È+¬:¶+µ�§²¦g«8µ"�UÃ�¦¨µ�ª+�¿

z	s�w(|�� z��+��u)�U�8x��rÚ�x)s��'x)�8y�ÛSé'�Uz���~ z�s&���'w�~ x���x)�n�8x�� ã
×Ð|(x¸z�Ûnz	�8x��E�U�+��u x)ë¤x�uv� s��!�8|(xb��u)uvx)w(�+�U� uvx�� zÝt-s�}����Ý��Û:Ú�x)��x)y��U�+� �(Ú>�U����tQ}�~�~ Û'z�����} ~��U�+� �(Ú<tQs�}(y

�(�U�+�Uz	x)�8z:é�� �8|O�r�U�8x)y�����~����(��x��S�U���>y	x��'s+ó�x��,t-y�s�� �8|(x����Uy	y�x�~Ê�U���!x)����z{s�t��8|(xEÕ�Öæ×�ôlt-s�y�x���u`|
z����'w�~ x!y	x�u)��~�uv}�~��U�+� ��ÚA�8|�xGuvx)���8y���~�óÓ��~ }(x!s�tl�8|(x�x)�(x)y	Ú�Û5zKu)��~�� �(Ú2�U� �rz���x��Uy�� �(Ú�ô �U���P�'x��Uz�}(y�� �(Ú
�8|(x!��u)uvx)w��+�U��uvx ã ×Ð|�x�uð|��U��Ú�x)z»�8s��8|(x=�8s��+��~¤��u)uvx)w(�+�U��uvxr�Uy	xbz	|(s�é��&� �F×��U� ~ x!îæ�U� ���8|(xby��Uw����(� �.Û
��x)wlx)����x)��uvxA� zbz	|�s+é��è� �JìÐ� Ú�}(y	x � í ã ørs�z��bs�t��8|(xG��u)uvx)w(�+�U��uvx<z	Û�z	�8x��r�U�+��uvzr�(� z�uv}(z�z	x��>|(x)y�xA�Uy	x
t-s�}����Ft-y�s��@�!y	x)é%x�� Ú�|��+� �(Ú,s�t �8|(x>w�y�� ��u)� w���~�z����=}�~��U�8x��O���U�+�Uz	x)� ã'D s�é%x)ó�x)y!z�� ��uvx>�8|�xP�r�U�8x)y�����~

�r�	E'�



PEM+PPR (GeV)

0 50 100 150 200 250

P
P

R
/P

E
M

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

ηF
-3 -2 -1 0 1 2 3

P
P

R
/P

E
M

0

0.01

0.02

0.03

0.04

0.05

�����������è�Gn¡IHÝ³+¦¨µ�ªPª ©�J*J*H ¦gªKJ ¹ML ±U´-Ã�§²¦g¬U«>¬¼n¬¼«�®�°b©Uª�«%©Uª+«8ÉÊ³�«`¶2´-¬g®�§<ª ©G±²¬¼n¦g«`³�´N� ©Uª+«8ÉÊ³�«`¶O�(§²Âb³�§>³
©UÃ��±U¦gµ�ª�Pª ©<¦gª�¦g³�´ ±U´-Ã�§²¦g¬U«�¬¼n¬¼«�®�°P:g´-¬�©U¦N=r³��¶E±U´-Ã�§²¦¨¬¼«5QR:g«8µ ®�È�¦N= ¿;S�³+¦¨³I:g«`¬²¶ = Â¸¦¨Ã��¬²¶r§²µ�·:Ã�´-³+¦¨µ�ª+UTWVWXZY\[�V
ÉÊµ�¦gÈ^]_a`�b :-Æl¬c=�:d�¼´Q³+±!<�=�³+n¶�°)¬¼´�´-ª�ÉO�v³��¶�§�§²È+ª�ÉÊµ�)®!¦¨È+¬{§ Ç «`¬²³+¶�ª ©�TWVWXWYZeWVr³+n¶fTWVZXWYWgWVh:jik]_�l ]mon�`�b :-ÆÊ¬�=
«`¬U§ Ç ¬²±¼¦¨µ"�U¬¼´-°p=a8�³+�¶�Ã��¦¨Ã��¬²¶�§²µ�·bÃ�´Q³+¦¨µ�ª+�TZqWrWsWtWVO:d�¼´-Ã�¬c= ¿

u Û u � v��r�U�+�"wE}(�7wpv)x	�+��� ����Û � ��ózy�~ ózv u{u ����}�~��U�+� ��ÚO�\v)é ���U�+� u v)� u �U� �2� |\v)x}vO� u �~x}v u }�~ �+� ��Ú øKy���� v
Õ��!x�~ y u �+�U�+� u �+�"w)��~%}(�7wpv)x	�+��� ����Û�ô{� |\vL�(� u � xK� �(}(�+� y�� u |	y+é�� � � ìÐ� Ú�}\x}v � íL� u�u ��y3y�� |	v��(ôb�U� �F� |\v
u ��yy�� |\v��!óÔ��~ }\v u } u v���x��U� |	v)x{� |��U�S� |\v'��� ��wpy��n� v)��� u ã ×�|\v u ��yy�� |\v��S�(� u � xK� �(}(�+� y���wpy�� u � u � u y	�
��éfy u � x���� Úz|��?~�� �\v>ü�� u � yS� |\v�x}v)Ú�� y�� u ú{��� ��� ���� �o� íS�U���Fí ��� ��� ���� �o� ��ã�& u � x���� Úz|��?~�� �\v<ü(�
��yÊ�Wv�~ u � |\v>�(� u � x�� �(}��+� y��{x�v�� u y����U��~ ÛO�Nyzx � ��� ���� � �� íz�"��ôÊ�U����� |\v��(}7wv�8} �U�+� y�� u �U��|�� Úz|\v)xÝóÓ��~ }	v u y	�
� � � � �!x�v?� u}u y�w)���U� v��ré!� � |5� |\vEøUy��n� vGÕ��!x�~ y u �+�U�+� u �+�"w)��~(}(��wpv)x	�+��� �n�.Û�ô u |	y+é��L~��U� v)x<� �JìÐ� Ú�}\x}v �zE�ã

�M���M�"���'�*�W�*���\�

û � � �+����~ u �+�U� v u y	�Q�»Ú�~ }\y��~x����(���U�+� y��B�U���A� �n� x�� � u �"w�ç � y	�����!x	� y�� u � �A� |\v �\x}y�� y��F�!x}vb�	y���ózv)x	Ûréfv�~�~
�n�	y+é���ô u y�� |\v)x}v�� u¡u y���vÝ}(�7wpv)x��+��� �n�.ÛG� u}u y¢w)���U� v��'é!� � |>� |\vÝ� x��U� u ózv)x u v���y���v)�n�8} �£y	��� |\v�¤ ô�ç �� ô
é¥|��"w�|Ù�Uë�v¦wv� u � |	vS�U��Ú�}�~��!xE�(� u � x�� ��}(�+� y�� u �U����v)�\v)x	Ú�� v u y	� � |\vP�Wv¦w)�	Ûhv�~ v¦wv� x}y�� u �U����|\v)�7wpv<� |\v
�zw)wpv)�(�+�U�7wpv ã ×�|	v�}(��wpv)x	�+��� �n�.Û�� u v u �+���r�U� v��G��ÛPx}v)�8}���� �(ÚI§%¨*©¢ª*«d¬ ß �U� á ���!x�����v)� v)x u�o®�¯5 i"°�Ò n
�U��� o®�¯5 i"°²± n ØC� �!x	� y�� u |\y+éfv)xMv)ózy�~ }��+� y��´³¥µ¶���!xK����v)� v)x u â ôl�U��� o®�¯5 i"·�Î n �U� � o®M¯5 ij·²¸ n Ø¨� |\v
þ"¹aº u ��v��!x�� �(Ú�ÿW� �!x�����v)� v)x u â ô��NyzxK�r� �(Ú�» µ �¢v)�.éMv)v)�?� |\v¶x}v u }�~ �+� ��Ú�ç3¼� ��� u � x�� �(}(�+� y�� u � � u ���=}�~��U�+� y��
�U���P���U�+��ô��U���rü(���(� ��Ú>�\v)éö�¢v u �8ïðü(�=óÓ��~ }\v u �U��� � ï�½'�¢y�� �n� u Ø u �8}���ÛG��ÛO÷ÊóÔ� D ��~ �l�����(�!�Ê� u ß �U� á�â8ã

�r��à'�



PEM+PPR (GeV)

0
¾

50
¿

100 150 200
À

250
À

P
P

R
 (

G
eV

)

0
¾

0.5
¾

1

1.5

2
À

2.5
À

3
Á

3.5
Á

4
Â

4.5
Â

ηÃ
-3 -2 -1 0 1 2 3

P
P

R
 (

G
eV

)

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

�����������^ÄÅ�¡�¹%n¬¼«�®�°>¶�¬ Ç ª+§²µ�¦¨¬v¶Aµ�5¦¨È+¬%J*J*HÆ�U°�©Uª+«8ÉÊ³�«`¶?´Q¬�®�§:ª¨©!±²¬¼n¦g«�³+´N� ©Uª�«8ÉÊ³+«`¶{�(§²Â¸³+§:³»©UÃ�n±¼¦¨µ�ª+Pª¨©
¦gª�¦g³�´n±U´-Ã�§²¦¨¬¼«¸¬U�¬U«¯®�°;:g´-¬�©U¦N=:³+�¶'±U´-Ã�§²¦g¬U«	Q´:g«8µ ®�È+¦Ç= ¿*S�³+¦¨³K:�«�¬v¶}= Â�¦¨Ã��¬²¶=§²µ�·:Ã�´-³+¦¨µ�ª+ÈTWVWXWYo[�VrÉÊµ�¦¨È ]_ `�b :-ÆÊ¬�=
:d�¼´-³�±�<c=�³��¶<°)¬¼´�´Qª+É´�²³��¶+§{§²È�ª+ÉÊµ�)®E¦¨È+¬'§ Ç «�¬v³�¶<ª¨©fTWVWXWYWeZVG³+n¶¥TWVWXWYZgWV´:>i²]_Èl ]monÉ`�b : ÆÊ¬c=æ«`¬¼§ Ç ¬²±¼¦¨µ"�¼¬U´-°p=a8
³+n¶�Ã�n¦gÃ�n¬v¶�§²µ�·:Ã�´-³+¦¨µ�ª+�TWqZrWsWtWVO:d�¼´QÃ�¬�= ¿

×�|\v2óÔ��~ }\v u y	�{� |\vO���!xK����v)� v)x u �U���L� |\v�� xSóÔ�!x����U�+� y�� u �!x�v u |\y+é���� �#× �U��~ v à�ã ×�|	vè�Wv¦�¨�U}�~ �
ç ¼� �(� u � xK� �(}(�+� y��ê� u x�v)éMv�� Úz|�� v��2� y2� |\v � ï�½´�¢y�� ��� u � u;u |\y+é�� � � ìÐ� Ú�}\x}v ��� �U���,� |\v�x�v u }�~ �+� �(Ú
wÊ|��U��Úzv u � � �zw)wpv)�(�+�U��wpvUx}v)�¢yzx	� v��F� � × �U��~ vP� ã o®M¯5 ij·²¸ n � u �Ny�}����?� y^|��8ózv&�!�\v)Ú�~�� Ú�� ��~ vUv)ëËv¦wv�
�U���5� u �(� u wpy�}(��� v�� ã

×�|\v5� y��+��~�}(�7wpv)x��+��� �n�.ÛÌ�Nx�y��Rç �� ��yl�zv�~�� �(Ú0� u �+�!�zv)�0� yL�¢vP� |\vÎÍ+}����WxK�U�8}\x}v u } ��y	�»� |\v
wpy��n� xK� �(}(�+� y�� u �Çx}y��ê� |\v!�(� ë�v)x�v)�n�f���!x�����v)� v)x u �U���?� u � �7w)~ } �Wv��E� �?� |\v u } �r�r�!x	Û<�+�U��~ v�ô¤×��U� ~ v!î ã

Ï¦Ð}ÑCÐ}Ò5ÓcÔdÓÕÑ Ö�Óc×CØcÑÚÙÜÛ)ÔCÙÜÝ}Þ Ï�ÑÚÓcß!ÙÜÝ}à)×�áaÓcâãÐ}àaä Ô å¢Ócæ�áaÓcâãÐ}à)äÜÔ çcè
éëêoìé	í î)ïpð ñ7òó¦ô õ âãÝ}Ñ�ÛaÐ}ÑCÔdÝ}Þ¶×CöaÝpæoÓcÑC× ÷}øÜù}ú ÷}øÜù}û ü}øÜç}ü
éëêoìé	í îpý)ð þMÿ Ócß}Ý}äÜàaÔdÙÜÝ}Þ¥×CØÕÐ}ä ÓBâãÐ}ØcÔCÝ Ñ ü}øÜù ü}øÜü}ù ü}øÜü}ç
éëêoìé	í ���pð þMÿ è ù}øÜü ü}øÜ÷�� ü}øÜç
éëêoìé	í ���)ð þ ÿ ØcàaÔdÝ�� ÷}ú ù ç

�
	�����K#�¡������������ Ç ³+«�³+·:¬¼¦¨¬¼«8§ÝÃ�§²¬²¶æµ���vª�§²ª+bË 6O¦¨Ã��µ�)®�¿

�M���M���������! #"%$'&)(+*�&)$',.-��*�
×�|\vA� y��+��~{�zw)wpv)�(�+�U�7wpvL� u �Çy�}(���P�nÛO� |\v�wpy��nózy�~ }(�+� y��ÙÚ�� ózv)� � � ÷�Í+� ãë��ã í ã í ã ×�|\vOwpx}y u}u ï u v¦wv�+� y��

�r� � �



|
gen/
Z
0|y

0
1

0.5
1

1 1.5 2
2

2.5
2

3
3

 A
|/A

δ|

0
1

0.01
1
0.02
1
0.03
1
0.04
1
0.05
1
0.06
1
0.07
1
0.08
1
0.09
1

0.1
1

 smoothed

 PEM ⊕CEM 
material variation
CC+CF

�����������'Ä��n¡h��È�¬æ§²°)§²¦g¬U·:³+¦¨µ�±æ¬"�Ý¬²±¼¦¸ª�5¦¨È+¬�³�±v±²¬ Ç ¦¨³+n±v¬Ð©Uª+«K������� Æ ¬!�¼¬U�¦¨§=ª ©��U³+«8°)µ� ®A§²¬ Ç ³�«`³+¦¨¬¼´Q°>¦gÈ�¬
³+·:ª+Ã�n¦ ª¨©b·:³+¦¨¬¼«8µ�³�´(µ�%©U«`ª��¦�ª¨©b¦gÈ�¬=±²¬U�¦¨«`³+´Ô³��¶ Ç ´-ÃU®!±²³+´Qª+«8µ�·:¬¼¦¨¬¼«8§²Â §²È�ª+ÉÊrµ�K�Uµ��§»ª¨©b«`³ Ç µ�¶�µ�¦g°�ª ©b¦gÈ�¬%�
³+¦�®�¬U�¬U«`³�¦gª�« �ð´-¬��U¬U´-¿���È+¬��¼¬U«8¦¨µ�±v³�´(¶+ª�¦g¦¨¬²¶�´Qµ��¬�®�µ"�U¬¼§{¦¨È+¬bÃ Ç+Ç ¬¼«=´-µ�·bµ�¦ ª+?¦gÈ�¬b³�±²±v¬ Ç ¦¨³+n±²¬¼¿

45456�457 8:9 ;<8:9>=?8:9
@�A�BDC�E�FHG IKJ�L M�MON�POQ

RTSVU'R
WYX[Z[\ 6 IKJ�L M�MON�]OQ 6 P^L POP^J_Q
RTSVU'R
WYX[Z[\�` IKJ�L M�MOM�POQ 6 P^L POP�NOQ
RTSVU'R
WYX[a[\ 6 IKJ�L b�PKJ�POQ 6 P^L PO]�cOQ
RTSVU'R
WYX[a[\�` IKJ�L M�NOc�NOQ ` P^L POd�MOQ
RTSVU'R
WYe[f[\ 6 IKJ�L M�MKJ�J_Q ` P^L PKJ�dOQ
RTSVU'R
WYe[f[\�` IKJ�L M�bKJ�bOQ 6 P^L PKJ�bOQ

gih^jlknmporqtsluwv!xyu{z{|O}.v�~�|�z{x_x_v)���nzw|^x_vy�r�y�)�w���[zw��~�z{��~��{|K���?���^�����������.zw�)z{��v[��vy������u{z{���n�T|KvV�T��5�V�>�{��v_z{xyu
�.zw�)z{��vy�nvy�<��u{v���z{��}Tvy���[zw��~�z{��~��{| ~��¡�nzw¢[vy|£zw|^¤¥�_�T����v_¤¦~�|�§[�Tzw¤{�)zw�n�T�¨v[�

©«ª^¬y�®�¯°ª^©«ª�±K²³®�°ª^´�µY¶T¯³²�·�ª¹¸�ª�±K²�¯w¬Tºi»+¬Tº ®�ª¹¼ %¬y²¾½�½�¿�ÀÂÁ ÃTÄÆÅ¨ÇÉÈ�±i¸�ª�¯�²{¬T¼ ±r²{¼ ª�Ê¬y��¶>¸�¼�¬y²�ª^´ÌËt¼ ²�·
²�·�ª�¸�¬Tº�¸�®iº�¬y²{¼ ¶T±Í¼ ±i¸�º ®i´.ª!²�·�ª!ª^º ª^¸�²�¯�¶wË:ª^¬yÎÐÏi¬y¯w¬T©Ñª�²�ª�¯�:²�·
¬y²:ÒT¶¾¼ ±K²�¶ ¼ ²{Ó'¬y±i´Ñ²�·�ª�¯�ª�±�¶T¯w©£¬Tº�¼ w¬y²{¼ ¶T±
w¸�¬Tº ªÑ®��ª^´ÔÇ�Õ5·�ª�¸�¬Tº�¸�®iº�¬y²{¼ ¶T±�¼ �¯�ª�Ï'ª^¬y²�ª^´t®�w¼ ±�Ò¾¬�¯�ª�±�¶T¯w©£¬Tº�¼ w¬y²{¼ ¶T±%w¸�¬Tº ª«¶Ôµ�ÖÌ×�ØTÃ³¬y±i´ ÃTÖÌ×Ù¬y
Ë:ª^º�º�¬y¥²�·�ªÚ´.ª^µ�¬y®iº ²£ÖÌ×�Ó'ÛÔ®�²«²�·�ªÜ¯�ª��®
º ²{¼ ±�Ò¾®�±i¸�ª�¯�²{¬T¼ ±r²¨ÝÞ¶T±àßá¼ ¦±�ª�ÒÔº�¼ ÒÔ¼ Û
º ªÌâ��²�®i´TÝÚÛrÝÊãä¼�º�º�¼ 
å ¬yÎr®i©«¶T²�¶ÔÓ�Á ÃTæ�Å¨ç�Ç

Õ5·�ªÞÏ�¯�¶TÒT¯è¬T©é¼ Í¬Tº �¶Ù®��ª^´�²�¶ê¸�¶Ô©«ÏÔ®�²�ªë²�·�ªì¸�¯�¶T�°íî�ª^¸�²{¼ ¶T±á¬y²Í½�¿�À¦Ó«¬y±i´�²�·Ôªë¯�ª��®iº ²¹¼ 

ïÜðÔñ«ï



 / GeV/cT(Z)
genòp

5 10
ó

15
ó

20 25 30 35 40
ô0

õ
5000
ö

10000

15000

20000
÷
25000
÷
30000
ø Best fit

PARP 62

PARP 64

PARP 91

�����������;Ä3Ä�¡¥ù�¬U�¬U«`³+¦¨ª+« �ð´-¬!�U¬¼´)Ë 6 ª ©�¦¨È+¬¶�AÉÊµ�¦¨È�¦gÈ�¬{±v¬U�¦¨«`³�´3�U³+´-Ã�¬U§�ª ©�¦¨È+¬ Ç ³+«�³+·:¬¼¦¨¬¼«»¦¨Ã��µ�)®�:d�U´-³+±!<�=�³+n¶
¦gÈ�¬b½k�núI�U³+´-Ã�¬U§(©Uª+«û�>ü�ý<��þ�ÿ�Âr�>ü�ý<�:þ��S³+n¶!�>ü�ý<������¿

wpy������!x}v��!� yP�U�B��� � v)x	� �U�+� ózv	��
�Ö w)���"w�����U�+� y��êß � î á Ø u ������Ûr��Û��p������� u�� �!������y�� y�ô¸ß � õ á�â8ã�& u � |\v
��éfy���
 Ö w)���"w�����U�+� y�� u �!x�vh�Ny������A� y5�¢vP� ��v)ý�wpv���� v)�n�G�UÚzx}v)v���v)���+ô �	y��(�7wpv)x	�+��� ����ÛÙ� u � u�u � Ú��\v��
� yF� |\v´w)���"w�����U�+� y�� ã D y+éfv)ózv)x2�U�����7wpv)x	�+��� ����Û y	�¸� |\vB�(� ëËv)x}v)�7wpvS�¢v)�.éMv)v)����
 Ö �U��������
 Ö�ô
������v�� Û ú�ã�ú�à�� ô�� u � u}u � Ú��\v��r� yhwpy+ózv)x>�U��Û{| � Úz|\v)x	ïÊyzx��Wv)x%v)ë�v¦wv� u �U�¢y+ózv	����
�Ö ã
�M���M��� ��!#"��
×�|\v�wpv)�n� x�����óÔ��� �\v �Çyzx � |\v%� y��+���Ó�zw)wpv)�(�+�U��wpv�� u �Çy��(���$� u � �(Ú!�Èwpx}y u}u ï u v¦wv�+� y��Pw)���"w�����U� v��>�U�%����
 Ö
�U���A� u � |	vÈy���� ÛEÚzv)�\v)x������ Û�ï&� u v��'����
 Ö ñ)(:ì u v)��� u � | �U�My	�+*�,.-²© ô � |��U�'� u � |\v u v)�/� u v��{�Nyzx»� |\v
wpv)�n� xK���ÔóÔ��� �\v ã

D y�éMv)ózv)x&ñ�('ì u v)� u �!x}vOwpy�� u � x0�7wv� v�� �Çx}y�� ü(� u � y1���!x	ÚzvG�2���=�¢v)x u y	� u v)� u y	��v)ý�¢v)x�����v)�(ï
�+���Ý�(�U�+��ô�é¥|��"wÊ| |��	ózv2� u}u y¢w)���U� v��3�(��wpv)x	�+��� �n�+� v u ã ø��7wÊ| y	� � |\vF�(�U�+�Pwpy���v u �Çx}y�� � |\v D ÷�ò &
v)ý3�¢v)x�����v)�n� u ã ×�|\v)x}v�ôBv)ë�v¦wv� u$u �7wÊ|e� u � |\v�v)�\v)x	Ú�Û u w)��� v u y	� � |	v&�Wv)� v¦wv� yzx u ô � |\vUx}v����U�+� ózv~�¢y u � ï
�+� y�� u y	���Wv)� v¦wv� yzx u ôÐ�U���r� |\væ� �zwÊ��Úzx}y��(���Uv u �+���r�U� v u w)�U�¾��y+ózv�v)ózv)��� u �¢v)�.éMv)v)�&��� � u y	�Ë�\x}y�� y��
��y���v)������� �Nx��zwv�+� y��54ê�U���J��y���v)������� � x��U� u �Nv)x'³¥µ�ô�wÊ| �U�(Ú�� �(ÚP� |	v u |��!�¢v u y	��v)ý3�¢v)x�����v)���+���
�(� u � x�� �6�(�+� y�� u ã ÷ ë�v¦wv� u �!x}vPwpyzx}x}v����U� v��J� � �^wpy��������"w)�U� v��5é��8Û2�¢v)��éfv)v)�O� � � u �U���A�¢v)��éfv)v)�´v)ý�ï
�¢v)x�����v)��� u ã ì7�\x	� |\v)xMx}v u ��� � u wpy���v;�Çx}y��êü�ý3v��'�+�!x�Úzv)��v)ý�Ëv)xK����v)�n� u �U���K�Çx}y��ê� |	v�×\v)óÔ�U� x}y���ô¤�U���
� |\v u v8���7wpv)x	�+��� ���+� v u �9� u �{�¢v��+�!�zv)�J� ��� y&�zw)wpy����n�<� �5� |\v�ü(�8�+� �(Ú ã

�r� õ �



×�|\v;:¢©=<?>pß í�í á �U���@*�,.-²©öß í ��á Úzx}y��\� u |��	ózv,�U�8� v����(� v��S� y'�\x}yz���UÚ��U� vr� |	v;v)x�x}yzx u y��F� |\v
v)ý3�¢v)x�����v)�n�+���l�(�U�+�!� �n� y!� |\v�� x8��
 Ö ñ�('ì u v)� u ��Ûhwpy�� u � xA�7wv�+� �(Ú u v)� u y	�v�� Úzv)�nózv¦wv� yzx u x}v)�\x}v u v)�n�8ï
� �(ÚPyzx�� |\y�Úzy�������wpy��=��� ���U�+� y�� u y	�Ý�(� ëËv)x}v)��� u y��	xkwpv u y	���(��wpv)x	�+��� �n�.Û ã ×�|\v�:¢©=<?>�wpy6�����U�ËyzxK�U�+� y��
wpy�� u � x0��wv� u ��ú v�� Úzv)�nózv¦wv� yzx u ô��U���<� |\vB*�,.-²©Îwpy6�����U�¢yzx��U�+� y���í E v�� Úzv)�nózv¦wv� yzx u ã ìWx}y���v��zwÊ|Ov�� Úzv)�(ï
ózv¦wv� yzx��!x}v:Úzv)�\v)x��U� v��!�.éMy5ñ�('ì u v)� u ô¢wpyzx}x}v u �¢y������ �(Ú�� y<óÓ�!xK���U�+� y�� u � ��v��zw�|O�(� x}v¦wv�+� y��B��� y��(Ú<� |\v
v�� Úzv)�nózv¦wv� yzxÝ� |��U�9� v������ y�C�» µED í ú�ú ØF:¢©=<?> â yzx�C�» µED E�ú ØF*�,.-²© â é�� � |$x}v u �¢v¦wv�Ð� y�� |\v�wpv)��� x����
yzx!þ �¢v u �8ïðü(�+ÿÊñ)('ì u v)�¥���!x�����v)� x�� (��U�+� y�� ã

Õ�y����?���+� �(Ú�G¦½Êå�G � �U����
�ÖH� u � ��ÚÙ� |\v u veþ v)x}x}yzx�ÿ�ñ�('ì u v)� u �U��� ���(�(� �(Ú � |\v´x�v u ��� �+� �(Ú
wÊ|��U��Úzv u � �ê�zw)wpv)�(�+�U�7wpv��Çyzx�v��zw�| u v)�A� � ÍI�����zx��U���\x}v2� u ����óÊ� u v��5�nÛF� |\vJ:¢©+<6> �U� �K*�,.-²© wpy6� ï
���U�¢yzx��U�+� y�� u � yÙ�ËvÙ�&� |	v)yzx}v)�+�"w)����� Û u y��(� � �\x}v u wpx�� ���+� y�� �NyzxPv u �+���r�U�+� �(Ú � |\v �NxK�zwv�+� y�������ñ�('ì
�(�7wpv)x	�+��� ����Û'y��P� |\v�� y��+��� �zw)wpv)���+�U�7wpv ã

×�|\vU�Çx��zwv�+� y������*w�|��U�(Úzv u � �5� |\v�wpx}y u�u ï u v¦wv�+� y�� u �!x}v u |\y�é��L� u �U�L�(��wv�+� y��^y	�(�¢y u y��Px��!�����(� �.Û
� �öìÐ� Ú��\x}v �z� ôÐé¥|\v)x�v?� |\v~����� x u � �¾� |	v���� y�� u wpyzx�x}v u �¢y����P� yF� |\vO� � ½OóÔ��� �\v u y	�b�U� �!x	�+�"w�����!x
:¢©+<6> v�� Úzv)��ózv¦wv� yzx ã ìÐ� Ú��\x}v �U� u |\y�é u � |\v u vh�NxK�zwv�+� y�������w�|��U�(Úzv u wpy��nózy6� ózv��,é�� � |L� |\vh¤2�¢y u y��
�zw)wpv)�(�+�U�7wpv ã

ìWyzx�v��zwÊ|Ov�� Úzv)��ózv¦wv� yzx?� �<� u u v)v)�2é¥|\v)� |	v)x%v��zwÊ|Oy	�l� |	væ��éfy�wpyzx}x}v u �¢y������ �(Ú,ñ�('ì u v)� u � u �U�
þ �\��ÿ u v)�+ô�� v����(� �(ÚB� yÙ�U� � �7wpx}v�� u vO� �ö�zw)wpv)�(�+�U��wpv�M¶yzx,�Fþ��Wy�é���ÿ u v)�+ô�� v����(� �(ÚF� y �F�zv¦wpx}v�� u vO� �
�zw)wpv)�(�+�U�7wpv ã�û �2�r�U��Ûhw)� u v u � |\vb��éfySñ)('ì u v)� u �Çyzx'� u � �(Ú6� v v�� Úzv)��ózv¦wv� yzx!�!x}v x}v)�\v¦wv�+� y�� u y	��v��zw�|
y�� |\v)x!�U�¢y��(�8NPO D ú Ø u �7w�|L� u¥u v)� u í>�U��� � u |\y�é��O� �OìÐ� Ú��\x}v �U��â8ã%D y�éMv)ózv)x>� � u y���vUw)� u v u � |\v
wÊ|��U��ÚzvA� �L�zw)wpv)�(�+�U��wpv�|�� u � |\v u ����v u � Ú��Î�Nyzxb�¢y�� |Oñ�('ì u v)� u y	�Ð�U�^v�� Úzv)��ózv¦wv� yzx������ x ã

ìWyzx�� |�� u x�v�� u y��Ù�U�Ù� u ÛÊ�r��v)� x��"w��(�7wpv)x��+��� �n�.Û¾� u wpy�� u � x0�7wv� v��A��Û u � �r�r� �(ÚF� � ÍI� ���Wx��U���\x}v
� |\vPþ �\��ÿ�w�|��U�(Úzv u � �Ù�zw)wpv)���+�U�7wpv u v)� �!x��U� v�� Û �Nx}y�� � |	vPþ��Wy+é�� ÿ�w�|��U�(Úzv u � �Ù�zw)wpv)�(�+�U�7wpv�MÝ�U���F� �
� |\v u ����v)ï u � Ú��Ow)� u v u � |\v!��v��U�IÍQ�����Wx��U���	x}v u ��� �µ Ø�CRO µ�SUT �0V2WX Y CRO µ�S[Z �0V�WX â � u �zw)w���\�����U� v�� ã

×�|\v@*�,.-k©]�(��wpv)x	�+��� �n�.Ûe� u �Ny��(� �5� yF�¢v{v)�7wpy������ u}u v��&�nÛL� |\vK:¢©+<6>1�(�7wpv)x	�+��� ����Û u y2� |\v
���U�8� v)x<� u �+�!�zv)��M � ��� u T�^`_ ��aZ�^`_ b�c �rã

ÖÝé�� �(ÚE� yE� |\v�é'�	ÛO� �Pé¥|��"w�|,� |	v�v�� Úzv)�nózv¦wv� yzx u �!x}v{wpy�� u � x0�7wv� v��,� �!� u �(� dhw��� e\e ygf h�e v)x}�\x}vie
e |\v$�\|�Û u f"wij�� u y��\xkwpv$y	�ke |\vB�?h�wpv)x0eQj�f h2e.Û wpy6lRf h(Ú´�Çx}y6lmj;��j!x0eQf"w����j!x�v�f Úzvihnózv¦we yzx ã>û e�f u �2h	y+é\h
e |�jne3:¢©+<6> v�f Úzvih�ózv¦we yzxJí E x}v)�\x�v u vih2e u e |\v3�?h7wpv)xAeQj�f h2e.Û y�hoe |\v,Ú6� �	y�hqp?f u e x`f r?�?eQf y�h�M�r?�6e3f e u
wpy�h2e xPf r?�?eQf y�hJe y	e |\v�jzw)wpv)�?eQjnh7wpvs�?h7wpv)xAeQj�f h2e.Ûgf uÈu lRj����*�Çyzx\e |�f u jnh�j�� Û u f u ã

thE�úut



|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

1 2

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

3
w

4

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

5
x

6
y

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

7 8
z

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

9
{

10

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

11 12

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

13 14

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

15 16

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

17 18

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

19 20
|

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

21
|

22
|

|y|
0
v

1 2 3
w

σ
 / σδ

-0.02

0
v

0.02
v

23
|

24
|

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

25
|

26
|

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

27
|

28
|

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

29
|

30
w

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

31
w

32
w

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

33
w

34
w

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

35
w

36
w

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

37
w

38
w

|y|
0
v

1 2
|

3
w

σ
 / σδ

-0.02

0
v

0.02
v

39
w

40
}

�����������{Ä2~�¡»ÆÊ«`³+±U¦¨µ�ª+�³�´�Ã�n±²¬¼«8¦¨³+µ�n¦g°����I�U�2�A�F�� � ©U«�ª+·��������¾¬¼«8«�ª+«�J*S»Æ §²¬U¦g§²¿;��È�¬ Ç ³�µ�«8§�ª¨©�´-µ��¬U§�µ�A¬²³+±UÈ
§²Ãz��� Ç ´-ª+¦ ±²ª+«8«`¬U§ Ç ª��¶!¦gª l ¸^ú:©Uª+«{¬²³+±UÈ!ª¨©'À`�æ¬Uµ ®�¬U¦�U¬²±¼¦¨ª+«8§²¿

thE í t



|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

1 2
|

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

3
w

4
}

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

5
x

6
y

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

7
�

8
z

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

9
{

10

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

11 12

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

13 14

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

15 16

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

17 18

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

19 20

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

21 22

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

23 24

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

25 26

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

27 28

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

29 30
w

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

31
w

32
w

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

33
w

34
w

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

35
w

36
w

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

37
w

38
w

|y|
0
v

1 2 3
w

σ
 / σ δ

A
.

-0.02

0
v

0.02
v

39
w

40

������������Än �¡ ÆÊ«`³+±U¦gµ�ª��³�´�Ã�n±²¬¼«8¦¨³+µ�n¦g°E�.� ���I������������ ©U«`ª+·��������F¬U«8«`ª+«BJ*S»ÆO§v¬U¦¨§v¿���È+¬ Ç ³+µ�«8§�ª¨©=´-µ��¬U§¸µ�<¬²³+±UÈ
§²Ãz��� Ç ´-ª+¦Ê±²ª+«8«�¬¼§ Ç ª+�¶�¦¨ª l ¸^ú{©Uª�«%¬²³�±¼È�ª ©�À`�:¬Uµ ®�¬¼3�¼¬²±U¦gª�«8§v¿���È+¬%�¼¬U«8¦gµ�±²³�´�¶�³+§²È+¬²¶�´-µ�n¬�µ��¶�µ�±²³+¦¨¬¼§%¦gÈ�¬{Ã Ç+Ç ¬¼«
´-µ�·:µ�¦ ª ©:¦gÈ�¬b³�±²±v¬ Ç ¦¨³+n±²¬¼¿

thE��ut



�M���M��� ��*)��� $=���Ì�k�������.,7�?� $�,.-)(����:(��?��,.$'-��5,è-��\�P�*�ä,7�)�] ë(+(��?¡:,.$Ë�:(��
¢ |\v u0£u e v�lRjneQf"wE�?h7wpv)x0eQj�f h�eQf v u y�hge |\vBe y�eQj���jzw)wpv)�?eQjnh7wpv3j!x�v u ��lRlRj!xPf u v�pKf h ¢ jnr�� vJ¤�¥¦jnh�p{y�h
e |\v]jzw)wpv)�?eQjnh�wpv�j u j ���?h7weQf y�h y	��x`j!��f�p6f e £ f h�§¨f ©��\x}v ��ª ¥)«\¬�f��¬®j�¯ °0±#°0¬?±`«\°Re�¬?²³j�i²i´6eQjnh�²
µ h�²i¶0eQj�f h�e £ ±6lRf h6©�·L¶A±6l¹¸R±�h�e�²»º\jn¶P¯ ±�°0eQjneQf °0eQf�°`¼ ¢ ¬?²K° µ l½±6·9e�¬?²g° £ °0e�²�lRjneQf�#jnh�p�¸3º
°0eQjneQf °0eQf�ij�¯ µ h�²i¶0eQj�f h�eQf ²i°�f °¾°0¬6±Q«®f h¿§¨f © µ ¶0² ��À ¥?jnh�p�e�¬6²/¶A²i° µ ¯ eQf h?©uÁ�j�¯ µ ²$±6·�e�¬?²%e�±�eQj�¯?j�i²i´6eQjnh�²
f °sÂ�Ã�Ä�Å�¤�Æ�Ç1Â�Ã�Â�ÂnÈ6Å�¼
ÉFÊ¿iËnÌ1Í=²;°0²i²iÌ1Ê�¬�ËnÊBÊ�¬6²;´6¶`Î Ì�iÎ ´�Ë�¯%±�Ì�Ê�¶`Î Í µ ÊQÎ ±�Ì?°�Ê�±gÊ�¬?²#Ë�i²i´?ÊQËnÌ�²J° £ °0Ê�²�Ï�ËnÊQÎ� µ Ì�²i¶0Ð

ÊQË�Î Ì�Î ²i°�Ën¶0²�Ê�¬?²;Ñ)Ò�§�°RËnÌ�ÓRÊ�¬?²�Ô�Ì?±Q«s¯ ²�Ó7©�²�±6·+Ê�¬6²'²iÌ�Ê�¶`Ë�¯�ÏRËnÊ�²i¶`Î�Ë�¯�¥�Í µ Ê\Ê�¬�ËnÊ�Í=±�Ê�¬J²iÕ+²�Ê�°�Ën¶0²
°`ÏRË�¯�¯ ²i¶ µ °`Î Ì6©3±6Ï9Í�Î Ì?²�ÓKº\º\Ö8º9§�Ó?ËnÊQË8Ê�¬�ËnÌ3Ê�¬6² £ Ën¶0² µ °`Î Ì?©3º9º�²iÁ�²iÌ�Ê�°�Ë�¯ ±�Ì?²�¼ ¢ ¬?²�²iÕ+²�Êu±6·
Ê�¬?²�º\§	²iÁ�²iÌ�Ê�°�iËnÌRÍ=² µ Ì�Ó7²i¶0°AÊ�±2±.Ó�±�ÌRÊ�¬?²8ÏRËnÊ�²i¶`Î�Ë�¯7° £ °0Ê�²�Ï�ËnÊQÎ�¾°`Î Ì�²%Ì?±E±�´6´+±�°PÎ Ê�²iÐ&°`Î ©�ÌR¶0²�× µ Î ¶0²iÐ
Ïu²iÌ�Ê�Î °	ÏRË�Ó7²Ø±�Ì�º\§³²iÁ�²iÌ�Ê�°`¥.«\¬�Î�&¬�Ën¶0²ØÊ�¬?²i¶A²�·L±�¶0²JÎ Ì6°0²iÌ?°`Î ÊQÎ Á�²RÊ�±�Ê�¬6²JÙ Ê�¶`Î�Ó7²iÌ�Ê�°`Ú¾Ó7²i°`¶`Î Í=²�ÓKÎ Ì
Û ²�ÊQÎ ±�Ì»Ä�¼�Æ�¼�Æ�¼ ¢ ¬?²JÑ)Ò�§ µ Ì�²i¶0ÊQË�Î Ì2Ê £ ÏRËnÌ�Î�·�²i°0Ê�°;Î Ê�°0²�¯�·%Î ÌÜË¿�¬�ËnÌ?©�²@Î Ì³Ê�¬?²JiË�¯� µ ¯�ËnÊ�²�Ó�Ý�Þ.ß�Ýià
µ °0²�Ó�Ê�±�Ó7²iÊ�²i¶`Ï�Î Ì?²)Ê�¬6²EË�i²i´6ÊQËnÌ�²�¼\á £ Î Ì�i¯ µ Ó6Î Ì?©Rº\§B²iÁ�²iÌ�Ê�°�Ý�Þ.ß�ÝIà'Î °¨´?¶A±�Í+²�Ó9Ê�±E¬�Î ©�¬?²i¶¨Á�Ë�¯ µ ²i°
±6·�à=¥.ËnÌ�ÓBÊ�±R°0±6Ïu²8²iâ�Ê�²iÌ�ÊsÑ�Òu§�Ó?Î Õ+²i¶0²iÌ�²i°sËn¶0²	Ù�Î Ì�Ê�²i©�¶`ËnÊ�²�Ó	± µ ÊQÚ�¼

ãåäPæ�çåèné êQë`çåìíë`îìíä`ï ð�ñ¨ò�òóõô ñ¾ò�òó ð�ñ¾ò6öó½ô ñ¾ò�öó ð8ñ ò�ò�÷�ò�öó ô ñ ò�ò�÷�ò�öó
ø ä`ï�îéØùkë`çåúíä�ã�îë`îìûã�îìûènã ü�ý þ�ÿ���� ü�ý ������� ü�ý	�
�����
ùkénï�îçåëPú���� ãåènë`úíé �����RêIë`çåìíë`îìíä`ï ü�ý ü������ ü�ý ���0ü�� ü�ý	���Pÿ��
� úíæ������ ãåènëPúûé �����RêIë`çåìíë`îìíä`ï ï�é��`ú�ý ü�ý�������� ü�ý	�������
ù énï�îçåë`ú���� çåé�ã �����Ré���îç�ë�ã���énë`çåìíï�� ü�ý ü`þ���� ü�ý ü��0þ�� ü�ý ü������
� úûæ������ çåénã �����Ré���îç�ë�ã���énë`çåìíï�� ï�é��`ú�ý ü�ý ü��
��� ü�ý ü`þ����
 �� ãåènë`úûé �����RêIë`çåìíë`îìíä`ï ü�ý ü`þ���� ü�ý ü��`þ�� ü�ý ü������
 ó� ��ä"!�énú #�$&%('&)+*	çåénîæ�ï�ìíï�� ü�ý ü��Pÿ�� ü�ý ü������ ü�ý ü�ÿ����

ùké�ï�îçåëPú&��ëPîé�çåìíë`ú é���îçåë,��ëPîé�ç�ìûëPú=ãåë��,-�úíé�ã �`ý ������� ü�ý����`ü�� ü�ý	.
��ÿ��
� úíæ��/��ëPîé�çåìíë`ú é���îçåë,��ëPîé�ç�ìûëPú=ãåë��,-�úíé�ã ï�é��`ú�ý ü�ý ���
��� ü�ý	�������

�1032 ã 45%(6�7�énçåçåä`ç �1032 ã ÷98�: ;=<?>@"A : <=B?> ÷"<C: D=B?>@ <C: E=F?> ÷G<C: ;=;?>@ <C: HI;?>JKJKLNM ènë`úíè�æ�úûëPîFìíä`ï JOJKLNM � JKLNM !�ì�P?énçåé�ï�è�é ü�ý ü�ÿ��
Q ä`îëPú ÷ A : 8IB=B?>@"A : D?H A > ÷58�: <=B=E?>@ 8�: 8I<=E?> ÷98�: A 8IR?>@ 8�: A HI;?>

S1T"U&VIWYX�ZN[O\�\�]_^�`ba�cd\�]fehg?i�`b]�jka�`blm\�i

npo9q�rts(q�uwv�nwo5q�r,s(q�uyx{z"z"|�}w~Cs5�wz"| ���5�3���G���k�(�
���=�d���(�
�?�k�����f�(�
�d�����{���?���?���Y� �(�3���(���G�?�=�?�(�
�����w�=���
���
���d�Y�����m�=�,���G�/���G���������G�����G�
�������,�?�G�?�������3���(���?�(�?�
�G�����?�G� � ���w�,�
�?�
�5� �5��� �G�¡�
�h�����d�Y�����m�=�

¢¤£G¥�¢



|
gen¦
Z
§|y

0 0.5 1 1.5 2 2.5 3

 A
|/A

δ|

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1
All systematic  
    variations

CC+CF

|
gen¦
Z
§|y

0 0.5 1 1.5 2 2.5 3

 A
|/A

δ|

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1
MC statistical  
    uncertainty
CC+CF

¨ª©I«�¬9¯®�°h±�²O³d´?µ�¶¸·º¹�»�¶¸¼m½¾·m¿O·�½�¶bµ1À�Á�Â�Â9Ã/Â"ÄÅ»�½�½=·ÇÆ�¶¸»�Áh½�·ºÈÊÉmË�·	Ì�¶�Í�ÎfËmËGµ�´?µ�¶b·�¹k»�¶b¼m½�·m¿O·�½º¶¸µpÀ�Á/¶bÏ�·¾»�½=½�·ÇÆ�¶¸»�Áh½=·
Ð ·ºÁh·ºÑ	ÒG´�µ�½�»�Ë�·�»�ÁhÓÔÑ_·�µ�À�Ë�ÕG¶¸¼mÀ�ÁhÖ�¹k»�¶b·�Ñ�¼m»�Ë ×Ôµ�ÕG¹�¹k·�Ó/¼mÁ ØºÕG»�Ó�Ñ_»�¶bÕGÑ_·�ÈOÉmÑ�¼ Ò�Ï�¶�ÍpÎO½�½�·_Æ�¶b»�Ád½�·fÕGÁh½�·ºÑ�¶¸»�¼mÁh¶b´ÙÌ�Ñ_À�¹
Ú ÂÛµ=¶¸»�¶¸¼mµ�¶b¼m½�µ�È/Ü5Ï�·�Ýº·�Ñ�¶b¼m½�»�Ë(Ó�À�¶b¶¸·�ÓÔË�¼mÁh·¾ÒG¼mÝ�·ºµO¶¸Ï�·�Õ�Æ�ÆG·ºÑKË�¼m¹�¼m¶�À�ÁY¶¸Ï�·�»�½�½�·ÇÆ�¶¸»�Ád½�·�È

|
genÞ
Z|y

0
ß

0.5
ß

1 1.5 2
à

2.5
à

3
á

 A
|/A

δ|

0
ß

0.01
ß
0.02
ß
0.03
ß
0.04
ß
0.05
ß
0.06
ß
0.07
ß
0.08
ß
0.09
ß

0.1
ß

Systematic effects 
â

 MC statistical⊕
    uncertainty
CC+CF

¨ª©I«�¬9¯®�°hã�² ÜdÀ�¶¸»�Ë&µ�´?µ=¶¸·�¹k»�¶b¼m½�Æ�Ë�ÕGµ Ú Âäµ�¶b»�¶b¼mµ�¶¸¼m½=»�Ë9ÕGÁh½�·ºÑ�¶¸»�¼mÁh¶b´/À�ÁäÂ�Â9Ã/Â"Äå»�½�½�·ÇÆ�¶¸»�Ád½�·�ÈYÜ5Ï�·�Ýº·�Ñ�¶¸¼m½=»�Ë
Ó�À�¶b¶¸·�Ó,Ë�¼mÁh·NÒG¼mÝ�·ºµK¶¸Ï�·kÕ�Æ�ÆG·ºÑ3Ë�¼m¹k¼m¶1À�Á�¶bÏ�·k»�½=½�·ÇÆ�¶¸»�Áh½=·�È

Ën¶0²�Á�²i¶ £ °`ÏRË�¯�¯%·L±�¶ØÊ�¬?²#±6Ï9Í�Î Ì?²�Ó�º\º9Ö8º\§¨Ö8§¨§�°`Ë�ÏE´�¯ ²�¥9ËnÌ�Ó@Ê�¬?²#Ó7±6Ï�Î Ì�ËnÌ2ÊØ²iÕ+²�Ê�°@Ën¶0²'Ê�¬?²
ÏRËnÊ�²i¶`Î�Ë�¯¾ËnÌ�ÓK¸�±�Ì2Ê�²¿º\Ën¶P¯ ±;°AÊQËnÊQÎ °0ÊQÎ�iË�¯ µ Ì�²i¶0ÊQË�Î Ì�Ê £ ¼ æ¨¬?²�±6Ï\Í�Î Ì6²�Ó�° £ °0Ê�²�Ï�ËnÊQÎ�BËnÌ�Ó@¸3º�°0ÊQËnÐ
ÊQÎ °0ÊQÎ�iË�¯ µ Ì�²i¶0ÊQË�Î Ì�ÊQÎ ²i°;Ën¶0²Ø°0¬?±`«\ÌÜËn°	Ë�· µ Ì�ÊQÎ ±�Ìg±6· Í+±�°A±�Ìg¶`Ën´�Î�Ó?Î Ê £ Î ÌÜ§¨Î © µ ¶0²i°�ÆGçJËnÌ�ÓKÆ�¤�¼Ôè�°
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«�Î�¯�¯6Í+²'Ó?Î °` µ °A°0²�ÓJ¯�ËnÊ�²i¶`¥�±�Ì?²�±6·=Ê�¬?²�°0²�¯ ²�ÊQÎ ±�ÌÜ¶`Î Ê�²i¶`Î�Ë'·�±�¶Ø·�±�¶0«EËn¶`Ó7ÐA·�±�¶0«uËn¶PÓB²iÁ�²iÌ�Ê�°�Î °�Ê�¬�ËnÊ�±�Ì?²
¯ ²i©5¬�Ë�Á�²�ËnÌ Ën°0°0±.iÎ�ËnÊ�²�Ó³°PÎ�¯�Î�±�Ì»Ê�¶PË�&Ô.¼êæ¨¬6²J²?ë@iÎ ²iÌ� £ ±6·%Ê�¬�Î °;¶0²�× µ Î ¶0²�Ïu²iÌ�Ê3Î °#Ïu²�Ën° µ ¶A²�ÓÜÎ Ì
Û ²�ÊQÎ ±�ÌKÈ6¼ ª ¼�Æ�¼�Å�¥=Í µ Ê9Ê�¬?²�¶A²i° µ ¯ ÊsÎ °BËnÌ�ÊQÎ�iÎ ´�ËnÊ�²�ÓgÎ Ì5§¨Î © µ ¶A²i°ØÆGç;ËnÌ�Ó3Æ�¤8Í £ Ê�¬?²;Ó6Ën°0¬?ÐAÓ7±�Ê�Ê�²�ÓK¯�Î Ì?²
Î Ì�Ó?Î�iËnÊQÎ Ì?©ØÊ�¬?²�¬�Î ©�¬?²i°0Ê/Á�Ë�¯ µ ²i°%±6·�¶`Ën´�Î�Ó?Î Ê £ Ê�¬�ËnÊEiËnÌ;Í=²\¶A²�±�Ì?°0Ê�¶ µ Ê�²�Ó6¥�©6Î Á�²iÌ'Ê�¬�Î °%¶0²�× µ Î ¶0²�ÏE²iÌ2ÊQ¼

æ¨¬?²¿°PÎ�¯�Î�±�Ì»Ê�¶PË�&Ô.Î Ì?©]²?ë3iÎ ²iÌ� £ Ê�¬�ËnÊgÎ °3Ïu²�Ën° µ ¶0²�ÓÜÎ °gÎ ÌÜ²iÕ+²�Ê#Ë³±�Ì�Á�±6¯ µ ÊQÎ ±�Ìo±6·/°`Î�¯�Î�±�Ì
Ó7²iÊ�²�Ê�±�¶�Ë�i²i´?ÊQËnÌ�²�ËnÌ�Ó�Ê�¶`Ë�&Ô�Ðíì?Ì�Ó?Î Ì6©�²?ë@iÎ ²iÌ� £ ¥�Í µ Ê�°`Î Ì�²%Ê�¬?²E±QÁ�²i¶`Ën©�²9±6·�Ê�¬?²/°`Î�¯�Î�±�ÌB° £ °0Ê�²�Ï
Î °9±6Ïu´�¯�Î�iËnÊ�²�ÓRËnÌ�Ó9Ì6±�Ê�Á�²i¶ £ «)²�¯�¯ ÐAÏE±=Ó7²�¯ ²�Ó�Î ÌsÊ�¬6²)°`Î�Ï µ ¯�ËnÊQÎ ±�Ì�¥�Ë¦°PÎ Ì?©6¯ ²8Ë�i²i´?ÊQËnÌ�²,î]²?ë@iÎ ²iÌ� £
Î °sÏu²�Ën° µ ¶0²�Ó¿·�¶0±6ÏqÊ�¬?²�Ó6ËnÊQËuÊ�±RÊQËnÔ�²;Ë�i± µ Ì2Ê�±6·6Í=±�Ê�¬�²iÕ+²�Ê�°`¼
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¨ª©I«�¬9¯®y°�ïh²ð³d´?µ�¶b·�¹�»�¶¸¼m½�·m¿O·�½º¶¸µñÀ�ÁòÂ�Â5Ã/Â"ÄNÃwÄ&Äó»�½�½�·_Æ�¶b»�Ád½�·ºÈôÉmË�·	Ì�¶�ÍfÎfËmËÊµ�´?µ=¶¸·�¹k»�¶b¼m½{·m¿O·�½º¶¸µ�À�Áõ¶bÏ�·
»�½�½�·_Æ�¶b»�Ád½�· Ð ·ºÁh·ºÑ	ÒG´Yµ�½�»�Ë�·t»�ÁhÓ�ÑÇ·ºµ�À�Ë�ÕG¶b¼mÀ�ÁdÖ¾¹�»�¶¸·�Ñ�¼m»�Ë × µ�ÕG¹�¹k·�Ó ¼mÁ¤ØºÕG»�Ó�Ñ_»�¶bÕGÑÇ·ºÈ¡ÉmÑ�¼ ÒGÏ�¶�ÍNÎK½=½�·ÇÆ�¶¸»�Áh½=·tÕGÁdö
½�·ºÑ�¶¸»�¼mÁh¶b´pÌ�Ñ_À�¹ Ú Â¤µ�¶b»�¶b¼mµ�¶¸¼m½ºµ�È/Ü9Ï�·�Ý�·ºÑ�¶¸¼m½�»�Ë(Ó�»�µ�Ï�öíÓ�À�¶¸¶b·�ÓtË�¼mÁd·¾Ò�¼mÝ�·�µ�¶¸Ï�·�Õ�Æ�ÆG·�ÑKË�¼m¹k¼m¶1À�Á ¶bÏ�·k»�½=½�·ÇÆ�¶¸»�Áh½=·�Ö
Ó�·�¶b·�Ñ�¹�¼mÁd·�Ó,÷�´�¶¸Ï�·�µ=¼mË�¼m½=À�Á�¶¸Ñ_»�½ºø�¼mÁ?ÒGÈ

ù3ú�ùfúyûýüäþkÿ���þ��

� Ì?²�· µ ¶0Ê�¬?²i¶\× µ ËnÌ�ÊQÎ Ê��Ø¶0²�¯�ËnÊ�²�ÓuÊ�±8Ê�¬6²�Ë�i²i´?ÊQËnÌ�²�±�Ì�²i¶AÌ?°¦Ê�¬?²�·�¶`Ë�ÊQÎ ±�ÌR±6·�Ê�¬?²�¯ µ ÏRÎ Ì6± µ °¨¶0²i©6Î ±�Ì
°`Ë�Ïu´�¯ ²�ÓBÍ��	Ê�¬?²	� 
�������������� À Â�iÏ  µ ÊQ¥�«\¬�Î�&¬]Ën´?´=²�Ën¶0°�Î Ì�Ê�¬6²E²iâ2´?¶A²i°0°`Î ±�Ì³·�±�¶\Ê�¬?²R¶0±�°0°0Ð&°A²�ÊQÎ ±�Ì
Ën°���������������¼Oæ¨¬?²�
\Á�²i¶AÊ�²iâ@Ó?Î °0Ê�¶`Î Í µ ÊQÎ ±�Ì	±6·.Ï�Î Ì�Î�Ï µ ÏuÐ&Í�Î�Ën°�²iÁ�²iÌ�Ê�°�Î °EÏu²�Ën° µ ¶0²�Ó;ËnÌ�Ó/ì?Ê�Ê�²�Ó8Ê�±sÊ�¬?²
·L±�¶PÏq±6·�Ê�¬?²E´ ´]¯ µ Ï�Î Ì?±�°`Î Ê��#· µ Ì�ÊQÎ ±�Ì�¥
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¨ª©I«�¬9¯®/°-9�²ÔÜ"À�¶b»�Ëhµ�´?µ�¶¸·º¹�»�¶¸¼m½1Æ�Ë�ÕGµ Ú Â{µ�¶¸»�¶¸¼mµ�¶b¼m½�»�Ë�ÕGÁd½�·�Ñ�¶b»�¼mÁd¶¸´KÀ�Á Â�Â9Ã�Â"ÄNÃwÄ Ä »�½�½�·_Æ�¶b»�Ád½�·�ÈÇÜ5Ï�·3Ó�»�µ�Ï�ö
Ó�À�¶b¶¸·�Ó,Ë�¼mÁh·NÒG¼mÝ�·ºµK¶¸Ï�·kÕ�Æ�ÆG·ºÑ3Ë�¼m¹k¼m¶1À�Á�¶bÏ�·k»�½=½�·ÇÆ�¶¸»�Áh½=·�Ö�Ó�·�¶¸·ºÑ�¹�¼mÁd·�Ót÷º´�¶¸Ï�·�µ�¼mË�¼m½�À�Á�¶bÑ_»�½ºø�¼mÁ?ÒGÈ

«\¬?²i¶0²;:;<)ËnÌ�ÓsÞ���Ën¶0²%Í+²�Ë�ÏÜ´�Ën¶`Ë�ÏE²iÊ�²i¶0°>=?
�@BADCsÎ °�Ê�¬6²uË0Á�²i¶`Ë�E�²\Á�Ë�¯ µ ²)±6·�Ê�¬?²F
�Á�²i¶AÊ�²iâ;Ó?Î °0Ê�¶PÎ Í µ ÊQÎ ±�ÌG=
ËnÌ�Ó "%$ Ì?±�¶`ÏRË�¯�Î °A²i°9Ê�¬?²�Ó?Î °AÊ�¶`Î Í µ ÊQÎ ±�ÌH& °AÊ µ Ó7�;Í��JIqÎ�¯�¯�Î ° Û ËnÔ µ Ïu±�Ê�±K=ML Ä ª�N , ¼

æ¨¬?²Ø¶0²i° µ ¯ ÊQÎ Ì3E³·L¶PË�ÊQÎ ±�Ì#±6· Ê�¬6²J¯ µ ÏRÎ Ì?±�°`Î Ê��K°`Ë�Ïu´�¯ ²�ÓgÎ ÌO� 
 ��������� �3� À Â�iÏHÎ °;Ïu²�Ën° µ ¶0²�Óg·�±�¶
Ê�¬?²8¶ µ Ì�´+²i¶PÎ ±=Ó7°�±�¶A¶0²i°0´=±�Ì�Ó?Î Ì3EØÊ�±RÊ�¬6²8Ê�«/±3Ó?ËnÊQËn°A²iÊ�° µ °0²�ÓJËnÌ�Ó¿Î °�·�± µ Ì�ÓsÊ�±RÍ=²�P

�������������  Â�Ã�Q ª Â9ÇÜÂ�Ã�Â�Â�ÅR& °0ÊQËnÊ , Ç1Â�Ã�Â�ÂnÈS& °���° , &�ç�Æn´6Í
.UT ,

� �����������  Â�Ã�QnÈKV9Ç1Â�Ã�Â�Â�ÅR& °AÊQËnÊ , ÇÜÂ�Ã�Â�Â�ÄR& °��2° , &�Å�QnÈ�´6Í
.UT , Ã

ù3úXWtúZYH[\[5þ%]R�-^`_%[(þa^`_%bdcfeRg?��þ%hi^;�kjl[nmo_S[5þkÿ��-^`j�_R�Uj	þ�gqp�r�ÿts uKv

æ¨¬�Î °�°0²�ÊQÎ ±�Ì�° µ ÏRÏ�Ën¶`Î °0²i°�Ê�¬?²ÜË�i²i´?ÊQËnÌ�²»ËnÌ�Ó5°��2°0Ê�²�Ï�ËnÊQÎ� µ Ì�²i¶0ÊQË�Î Ì�ÊQÎ ²i°J±�Í6ÊQË�Î Ì?²�Ó5Í-�xw Á�Ë
y�Ë�¯ Ô.Î�Ë�Ó?ËnÔ.Î °	L ÄnÈ N ·�±�¶9¬6²i¶sÏu²�Ën° µ ¶0²�Ïu²iÌ�Ê9±6·¾ÞU& ´ ´{z|I ,~}��%� &�I z ²�� , =�«9¬�Î�&¬3«�Î�¯�¯�Í=² µ °0²�Ó¿Î Ì
Ê�¬?²¿Ó7²iÊ�²i¶`ÏRÎ Ì�ËnÊQÎ ±�Ìg±6·.Ê�¬?²Ø°���°0Ê�²�ÏRËnÊQÎ� µ Ì�²i¶0ÊQË�Î Ì2Ê��@±�ÌKÊ�¬?²Ø¶`ËnÊQÎ ±'±6·)Ë�i²i´?ÊQËnÌ�²i°;·�±�¶`I ËnÌ�Óo�
²iÁ�²iÌ2Ê�°�Ì?²i²�Ó7²�ÓJ·L±�¶\Ê�¬6²	iË�¯� µ ¯�ËnÊQÎ ±�ÌK±6·?Ê�¬6²8¶`ËnÊQÎ ±R±6·¨¶0±�°0°AÐ&°0²�ÊQÎ ±�Ì?°`¼
ÉFÌ'Ê�¬?²u°`Ë�ÏE²�«EË)�KËn°�·L±�¶%Ê�¬?²��K¶0±�°0°AÐ&°0²�ÊQÎ ±�Ì]Ïu²�Ën° µ ¶0²�Ïu²iÌ�Ê/=�Ê�¬?²RË�i²i´?ÊQËnÌ�²	·�±�¶�I Í=±�°0±�Ì?°

Î °s·�± µ Ì�Ó�Ën°�Ë�· µ Ì�ÊQÎ ±�Ì�±6·6Í=±�°0±�Ì�¶PËn´�Î�Ó?Î Ê��#ËnÌ�Ó�±�Ì�Á�±6¯ Á�²�Ó	«�Î Ê�¬]Ë����%� � iË�¯� µ ¯�ËnÊQÎ ±�ÌK±6·�Ý�Þ.ß�Ýià
Ê�±�±�Í?ÊQË�Î ÌJÊ�¬?²8Ê�±�ÊQË�¯kË�i²i´6ÊQËnÌ�²�¼
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I Í=±�°0±�Ì?°�Ën¶0²;°0²�¯ ²�Ê�²�ÓKÍ-�Åì?Ì�Ó?Î Ì3E@±�Ì?²;²�¯ ²�Ê�¶0±�Ì®iËnÌ�Ó?Î�Ó?ËnÊ�²#Î Ì�Ê�¬?²#²iÌ2Ê�¶PË�¯k¶A²�E6Î ±�ÌG=�«�Î Ê�¬
²iâ=Ë�ÊQ¯ ��Ê�¬6²E°`Ë�Ïu²FE�²i±6Ïu²iÊ�¶`Î��ËnÌ�ÓsÔ=Î Ì6²�ÏRËnÊQÎ�%¶0²�× µ Î ¶0²�Ïu²iÌ�Ê�°�Ën°�Ï�Ë�Ó7²R·L±�¶\Ê�¬6²��;Í=±�°0±�Ì�°A²�¯ ²�ÊQÎ ±�Ì
ËnÌ�Ó'Ó7²i°`¶`Î Í=²�Ó	Î Ì Û ²�ÊQÎ ±�ÌgÄ�¼�Å�¼¾ÉFÌgË�Ó?Ó?Î ÊQÎ ±�Ì#Ë9¶0²�× µ Î ¶0²�Ïu²iÌ�ÊuÎ °8ÏRË�Ó7²�Ê�¬�ËnÊ%Ê�¬?²i¶0²BÎ °u¯�Ën¶�E�²BÏ�Î °0°`Î Ì3E
Ê�¶`ËnÌ?°0Á�²i¶A°0²E²iÌ?²i¶�E�������t�®Æ ª�� ²��B¼�æ¨¬?²R±6¯�¯�Î�Ó?Î Ì3ER´�Ën¶0Ê�±�Ì?°$¬�Ë0Á�²������ Â�°0±������Î °�Î�Ó7²iÌ�ÊQÎ ì?²�Ós«�Î Ê�¬
Ê�¬?²����3±6·�Ê�¬?²EÌ6² µ Ê�¶`Î Ì?±K=�«\¬�Î�&¬¿²i°`iËn´=²i°�Ê�¬?²	Ó7²iÊ�²�Ê�±�¶�«�Î Ê�¬?± µ Ê�Î Ì�Ê�²i¶`Ë�ÊQÎ Ì3E6¼

æ¨¬?²�I z ²��#Ë�i²i´6ÊQËnÌ�²3Î °E°0¬6±Q«\Ì#«sÎ Ê�¬gÊ�¬�ËnÊ�·L±�¶J��z ²i²JÎ Ì��¨Î E µ ¶0²@Æ�Q�¼,è�°8Ê�¬?²J²iÌ�Ê�¶`Ë�¯
²�¯ ²�Ê�¶0±�Ì�°0²�¯ ²�ÊQÎ ±�ÌoÎ °�Ê�¬?²R°`Ë�Ïu²JËn°'·L±�¶J�3Í+±�°A±�Ì#²iÁ�²iÌ2Ê�°'ËnÌ�Ó'Ê�¬?²BÌ6² µ Ê�¶`Î Ì?±³Î Ì�I Í=±�°0±�Ì#²iÁ�²iÌ�Ê�°
iËnÌ1Ù E�±KËnÌ-�2«9¬?²i¶0²�Ú�=�Ê�¬6²�I zH²��@Ë�i²i´?ÊQËnÌ�²B²iâ�Ê�²iÌ�Ó7°�Ê�±KË8°`Î�ÏRÎ�¯�Ën¶RÏRËnâ.Î�Ï µ Ï Á�Ë�¯ µ ²�±6·+Í=±�°0±�Ì
¶`Ën´�Î�Ó?Î Ê��#Ën°9Ê�¬?²�º\º9Ö8ºf����zH²i²	Ë�i²i´6ÊQËnÌ�²�¼

æ¨¬?²Ø²iÌ2Ê�¶`Ë�¯�Á�Ë�¯ µ ²B·L±�¶%Ê�¬?²�I Í=±�°0±�ÌgË�i²i´?ÊQËnÌ�²�= ±�Ì�Á�±6¯ Á.Î Ì3E��%& à , «�Î Ê�¬gË ���%� � iË�¯� µ ¯�ËnÐ
ÊQÎ ±�ÌG=kÎ °s·L± µ Ì�ÓsÊ�±RÍ=²�Æ�Ä�¼�QGç�¡R¼
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¨ª©I«�¬9¯®�°-¤h²�¥§¦©¨«ªt»�½�½�·ÇÆ�¶¸»�Ád½�·�¼mÁ/÷�¼mÁdµ�À¸Ì�Ñ_»
Æ�¼mÓ�¼m¶b´?Ö&µ�Ï�À/¬�Á�Ì�À�Ñª½�À�¹¾ÆG»�Ñ�¼mµ�À�Á'¬�¼m¶bÏk¶bÏ�·�Â�Â9Ã/Â"Ä{H¦©¨«¨
»�½�½�·_Æ�¶b»�Ád½�·�È

æ¨¬?²$°���°0Ê�²�ÏRËnÊQÎ�¦²iÕ�²�Ê�°/±�ÌRÊ�¬?²sË�i²i´?ÊQËnÌ�²s±�Ì6°`Î�Ó7²i¶0²�Ó	·L±�¶%�BÍ+±�°A±�ÌB²iÁ�²iÌ2Ê�°/±6·2²iÌ?²i¶�E��Ø°`iË�¯ ²�=
ÏRËnÊ�²i¶`Î�Ë�¯/± µ Ì�Ê/= Í=±�°0±�Ì��-� Ïu±.Ó7²�¯�Î Ì3E]ËnÌ�Ó³Ñ�Ò`� µ Ì�²i¶0ÊQË�Î Ì�Ê��»Ën¶0²@Ë�¯ °0±@±�Í?ÊQË�Î Ì?²�Ó³·�±�¶�I Í=±�°0±�Ì
²iÁ�²iÌ2Ê�°BËnÌ�Ó¿Ën¶A²8° µ ÏRÏ�Ën¶`Î °0²�Ó�Î Ì æ�ËnÍ�¯ ²®Q�¼

�7±�¶�I ²iÁ�²iÌ2Ê�°�Ê�¬?²i¶0²JÎ °�Ë�¯ °0±�ËnÌ µ Ì�²i¶0ÊQË�Î Ì�Ê��1·�¶0±6Ï Ê�¬?²������¶0²�× µ Î ¶0²�Ïu²iÌ�ÊEÊ�¬�ËnÊ�±6Ïu²i°;·�¶0±6Ï
Ê�¬?²3ÏE±=Ó7²�¯�Î ÌKE¿±6·�Ê�¬?²RÍ=±�°0±�Ì#¶0²�±6Î�¯ ²iÌ?²i¶�E��ÜËnÌ�Ó�¬�Ë�Ó7¶0±�Ì�Î��°A¬?±Q«/²i¶`Î Ì3EK=%ËnÌ�Ó#Ë�¯ °A±�·�¶0±6ÏmÏ µ ¯ ÊQÎ ´�¯ ²
Î Ì2Ê�²i¶PË�ÊQÎ ±�Ì�ËnÌ�Ó¿Ë�i²�¯ ²i¶`ËnÊ�±�¶uÍ�Ë�&Ô-E�¶0± µ Ì�Ó7°\Ê�¬�ËnÊ�Ën¶A²EÌ?±�Ê\«/²�¯�¯ ÐAÏu±=Ó�²�¯ ²�ÓJÎ ÌJÊ�¬6²E°`Î�Ï µ ¯�ËnÊQÎ ±�Ì�¼
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æ¨¬?²\Ê�¶PËnÌ?°0Á�²i¶0°0²�¶0²�±6Î�¯�²iÌ?²i¶�E���¯qÎ °uÓ�²?ì?Ì?²�ÓRËn°/Ê�¬?²9Ê�±�ÊQË�¯2²iÌ?²i¶�E��JÎ Ì	Ê�¬?²siË�¯ ±�¶`Î�Ïu²iÊ�²i¶>=�²iâ.²i´?Ê
·L±�¶�Ê�¬?²)²iÌ?²i¶�E���Ën°0°0±.iÎ�ËnÊ�²�Ó�«�Î Ê�¬�Ê�¬?²�¬�Î E�¬6ÐX��� ¯ ²i´?Ê�±�Ì�¼Oæ¨¬6²�Ïu±.Ó7²�¯�Î Ì3E9±6·PÊ�¬6²�¶0²�±6Î�¯Q²iÌ?²i¶�E���Î °�Ê µ Ì?²�Ó
Î Ì¿Ê�¬?²8°PÎ�Ï µ ¯�ËnÊQÎ ±�Ì5Î Ì]Ëu°`Î�Ï�Î�¯�Ën¶\«uË��'Ê�±RÊ�¬?²	¯ ²i´?Ê�±�ÌJ²iÌ?²i¶�E��'°`iË�¯ ²	Ën°ØÓ7²i°`¶`Î Í=²�Ó�Î Ì Û ²�ÊQÎ ±�Ì5Ä�¼�Æ�¼�Å�¼
æ¨¬?²�¶0²�±6Î�¯?²iÌ6²i¶�E��³Î °�°A²i´�Ën¶`ËnÊ�²�ÓKÎ Ì2Ê�±K±6Ïu´=±�Ì?²iÌ�Ê�°�´�Ën¶`Ë�¯�¯ ²�¯�ËnÌ�ÓB´=²i¶0´=²iÌ�Ó?Î� µ ¯�Ën¶9Ê�±�Ê�¬?²�¬�Î E�¬?ÐX���
²�¯ ²�Ê�¶0±�ÌoÊ�¶`ËnÌ?°0Á�²i¶A°0²]Ó?Î ¶0²�ÊQÎ ±�Ì\=�Ën°	°0¬?±`«\Ì�Î ÌO�¨Î E µ ¶A²]Ä�Â�=/Í=²�iË µ °0²¿²iÕ+²�Ê�°	° µ &¬�Ën°	Ê�¬?²]Ïu±.Ó7²�¯
·L±�¶uÊ�¬?²'I Í=±�°0±�Ì3¶0²�±6Î�¯¨ËnÌ�Ó�Ê�¬?²�²�¯ ²�Ê�¶0±�Ìg²iÌ6²i¶�E��]Ó7²i´=±�°`Î ÊQÎ ±�Ì1Ën¶0²s²iâ2´=²�Ê�²�Ó	Ê�±gÓ7²i´=²iÌ�ÓB±�ÌKÊ�¬?²
²�¯ ²�Ê�¶0±�Ì1Ó?Î ¶0²�ÊQÎ ±�Ì�¼¾è�°9«�Î Ê�¬@Ê�¬?²	¯ ²i´?Ê�±�Ì3²iÌ?²i¶�E��'°`iË�¯ ² µ Ì�²i¶0ÊQË�Î Ì�Ê���=6Ê�¬?²�¶A²�±6Î�¯�²iÌ?²i¶�E��#Î °�°`iË�¯ ²�Ó
ËnÌ�ÓE°PÏu²�Ën¶0²�ÓEÊ�±,ì?Ì�Ó�Ê�¬?²�Í=²i°0Êªì?Ê�ËnÌ�Ó	ÄnÐAÞB°���°0Ê�²�ÏRËnÊQÎ�¦´=±6Î Ì2Ê�°>=�ËnÌ�ÓEÊ�¬6²�Ë�i²i´?ÊQËnÌ�²RÎ °�ÏE²�Ën° µ ¶0²�Ó
ËnÊ9Ê�¬?²E²iâ�Ê�¶0²�Ïu²�Á�Ë�¯ µ ²i°P¼

æ¨¬?²i°0²E²iâ�Ê�¶`Ëu²iÕ+²�Ê�°B·L±�¶fI Í=±�°0±�Ì?°�Ën¶A²	Ë�¯ °0±@Î Ì�i¯ µ Ó7²�Ó¿Î Ì æ�ËnÍ�¯ ²®Q�¼

ÉFÊ�iËnÌ@Í=²�°A²i²iÌJÊ�¬�ËnÊ µ Ì�²i¶0ÊQË�Î Ì�ÊQÎ ²i°9° µ �¬]Ën°9Ê�¬6²E²iÌ?²i¶�E��'°`iË�¯ ²	Ën¶0²�°`Î�ÏRÎ�¯�Ën¶s·�±�¶\Ê�¬?²FI Í=±�°0±�Ì
Ë�i²i´?ÊQËnÌ�²5ËnÌ�Ó��³Í=±�°0±�Ì®Ë�i²i´6ÊQËnÌ�²�¼°y�±Q«/²iÁ�²i¶�Ê�¬6²gÑ)Ò`� µ Ì�²i¶0ÊQË�Î Ì�Ê���Î °J¯�Ën¶�E�²i¶@·�±�¶BÊ�¬?²±I
Ë�i²i´?ÊQËnÌ�² é Ïu±�¶A²E¯�Î Ô�²$Ê�¬�ËnÊ$·�±�¶\²iÌ2Ê�¶PË�¯ ÐA²iÌ2Ê�¶`Ë�¯²��²iÁ�²iÌ2Ê�° é «\¬�Î�&¬¿Î °¾²iâ2´�¯�Ë�Î Ì?²�Ó�Í���Ê�¬?²8Ó?Î Õ�²i¶A²iÌ2Ê
°0¬�Ën´=²i°%±6·�Ê�¬?²`I ËnÌ�Ó±�KË�i²i´?ÊQËnÌ�²�Ën°�Ës· µ Ì�ÊQÎ ±�Ì'±6·�Í=±�°0±�Ì;¶`Ën´�Î�Ó?Î Ê���¼3æ¨¬?²BÏRËnÊ�²i¶`Î�Ë�¯=± µ Ì�Ê%¬�Ën°
ËE°`Ï�Ë�¯�¯ ²i¶�²iÕ+²�Ê�±�ÌJÊ�¬?² I Í+±�°A±�Ì�Ë�i²i´?ÊQËnÌ�²ØÊ�¬�ËnÌ@±�Ì@Ê�¬6²®��Í=±�°0±�Ì5Ë�i²i´?ÊQËnÌ�²�=¾Ën°BÎ ÌJÊ�¬?² I
ËnÌ�Ë�¯ ��°`Î °$Ê�¬?²i¶0²BÎ °%±�Ì�¯ �@Ë9°`Î Ì3E6¯ ²B¯ ²�EK=.ËnÌ�Ó8Ì6±'±�Ì�²i¶AÌ;±`Á�²i¶$Ê�¬?²BÏu²�Ën° µ ¶0²�Ó;&¬�Ën¶�E�²u±6·�Ê�¬?²�²�¯ ²�Ê�¶0±�Ì
Ën°�Ê�¬?²i¶A²�Î °�·�±�¶�²iÌ�Ê�¶`Ë�¯ ÐA²iÌ2Ê�¶PË�¯²�Ø²iÁ�²iÌ�Ê�°`¼\º9¯ ²�Ën¶`¯ �ØÊ�¬?²³I Ë�i²i´?ÊQËnÌ�²BÎ °¦±�Ì�¯ �ØÌ?²�E6¯�Î E6Î Í�¯ �JËnÕ+²�Ê�²�Ó
& Ê�¬?¶0± µ E�¬ØÊ�¬?²/¶0²�±6Î�¯P²iÌ?²i¶�E��	Ïu²�Ën° µ ¶A²�Ïu²iÌ2Ê , Í-� µ Ì�²i¶0ÊQË�Î Ì�ÊQÎ ²i°�Î ÌsÊ�¬?²%²iÌ?²i¶�E��8°PiË�¯ ²EËnÌ�Ó\¶0²i°A±6¯ µ ÊQÎ ±�Ì
ËnÌ�Ó�Ê�¬?²EÏRËnÊ�²i¶`Î�Ë�¯�± µ Ì�Ê\Î ÌsÊ�¬6²u·�±�¶0«EËn¶`Ó�´�¯ µ EBÓ7²iÊ�²�Ê�±�¶0°>=?Ën°¨Ê�¬?²�I ËnÌ�Ë�¯ �2°`Î °9Ë�i²i´6Ê�°¾±�Ì�¯ �;²iÌ�Ê�¶`Ë�¯
²�¯ ²�Ê�¶0±�Ì?°`¼S��Î Ì�Ë�¯�¯ �sÊ�¬6²�Ó?Î Õ�²i¶A²iÌ�²\Í=²iÊ�«/²i²iÌ�Ê�¬?² µ Ì�²i¶0ÊQË�Î Ì�ÊQÎ ²i°)Í=²iÊ�«/²i²iÌ	����� � ËnÌ�Ó���� � Ý�Þ.ß�Ýià
iË�¯� µ ¯�ËnÊQÎ ±�Ì?°RÎ °�Ë�¯ °0±KËnÌ¿²iÕ+²�Ê9±6·6Ê�¬?²	Ó?Î Õ+²i¶0²iÌ�Ê�±QÁ�²i¶`Ë�E�²s±6·�Ê�¬?²EÊ�«/±3ËnÌ�Ë�¯ �2°0²i°P¼

¨ª©I«�¬9¯®�´-µh²�¶�·�½�À�¼mË5·ºÁh·ºÑ	ÒG´�¼mÁ	· ·ºÝ�·�Ád¶¸µ
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¸�¹/º�»�¼1½ ¾�¿/»�ÀÁ¿/Â�ÀÁ¹/Ã Ä�ÅGÆ�Ç�Å\Æ
È ¹/Ã7Â�½�Ék¿/»�ÊÁ¹F¸�Â�¿/Â�ÀÁ¸�Â�ÀÁ¼�¸ Ë-ÌÁÍ)Î-Ï
ÉU½1Ã7Â�»�¿>Ê�Ð�ÑÒ ¸�¼�¿>ÊÁ½ Î/Ó�Ô�¾�¿/»�ÀÁ¿>Â�ÀÕ¹>Ã Ë-Ì Î/Ö-Ï
× ÊÁº�Ø�Ð�ÑÒ ¸�¼1¿/ÊÁ½ Î/Ó�Ô�¾�¿/»�ÀÁ¿>Â�ÀÕ¹>Ã Ã�½�Ø>ÊÙÌ
Ék½1Ã�Â�»�¿/Ê�ÐMÑÒ »�½1¸ Î/Ó�Ô�½1Ú�Â�»�¿�¸�ÛF½1¿/»�ÀÁÃ�Ø Ë-Ì Ë/Î-Ï
× ÊÁº�Ø�Ð�ÑÒ »�½�¸ Î/Ó�Ô�½1Ú�Â�»�¿�¸�ÛF½1¿/»�ÀÁÃ�Ø Ã�½�Ø>ÊÙÌ
Ü ÑÒ ¸�¼�¿>ÊÁ½ Î/Ó�Ô�¾�¿/»�ÀÁ¿>Â�ÀÕ¹>Ã Ë-Ì Ë/Î-Ï
Ü�ÝÒ ÛF¹�Þ�½1Ê ß�àKá?â²ã�äå»�½1Â�º�Ã�ÀÕÃ�Ø Ë-Ì Ë/Ö-Ï

ÉU½�Ã�Â�»�¿/Ê²ÛF¿>Â�½�»�ÀÁ¿>Ê ½1Ú7Â�»�¿�Û�¿/Â�½1»�ÀÁ¿/Êæ¸�¿/Û�ç�ÊÁ½�¸ Ë-ÌÁè)Î-Ï
× ÊÁº�Ø`Û�¿/Â�½1»�ÀÁ¿/Ê ½1Ú7Â�»�¿�Û�¿/Â�½1»�ÀÁ¿/Êæ¸�¿/Û�ç�ÊÁ½�¸ Ã�½�Ø>ÊÙÌ

×Gé�ê ¸ ë?á?ì�í±½1»�»�¹>» ×Gé�ê ¸ îGï�ð ïòñ�óô ï�ð õ�ö�ó÷;÷;øRù�ú Ô3Ç ú1û ¼1¿/ÊÁ¼�º�ÊÁ¿/Â�ÀÁ¹/Ã ÷;÷;øRù Ó ÷;øRù Þ�ÀÁü+½1»�½1Ã�¼�½ Ë-Ì ý/þ-Ï
ÿ ½1¼�¹>ÀÕÊæ½1Ã�½�»�Ø���ÛF¹�Þ�½�Ê Î/Ó�Ô�¾�¿/»�ÀÁ¿>Â�ÀÕ¹>Ã Ë-Ì ý��-Ï

� ¹>Â�¿/Ê îGï�ð ��ñ�óô ï�ð ��õ�ó
���
	��b®�¤�²'· ÎO½�½�·ÇÆ�¶¸»�Ád½�·�³d´?µ�¶¸·º¹�»�¶¸¼m½ºµ

ù3ú�fú���^M�Uj rnrfp�� ^F_Sb�� Y�[\[(þ%]���^F_S[5þ�g

æ¨¬?²%I ËnÌ�Ó®�@¶0±�°0°0Ð&°A²�ÊQÎ ±�Ì³Ïu²�Ën° µ ¶0²�ÏE²iÌ2Ê�°EËn¶0²sÓ�²i°`Î E�Ì?²�Ó�Ê�±�Í=²�Ën°/°`Î�ÏRÎ�¯�Ën¶EËn°)´=±�°0°PÎ Í�¯ ²sÎ Ì;±�¶`Ó7²i¶
Ê�¬�ËnÊ/°��2°AÊ�²�ÏRËnÊQÎ�¦²iÕ+²�Ê�°8iËnÌ�²�¯=Î Ì�Ê�¬?²�Î ¶/¶`ËnÊQÎ ±6¼ � «�Î Ì3E8Ê�±�Ê�¬?²s±�¶0¶A²�¯�ËnÊQÎ ±�Ì?°�Î Ì�°���°0Ê�²�ÏRËnÊQÎ�)²iÕ+²�Ê�°
Í=²iÊ�«/²i²iÌ�I ËnÌ�Ó��@Í=±�°0±�Ì1Ë�i²i´?ÊQËnÌ�²i° =.Ê�¬?² µ Ì�²i¶AÊQË�Î Ì2Ê��3±�ÌKÊ�¬?²Ø¶`ËnÊQÎ ±�±6·)Ë�i²i´?ÊQËnÌ�²i°'iËnÌ?Ì?±�Ê
Í=²;·�± µ Ì�ÓBÍ-�]±6Ï9Í�Î Ì�Î Ì3E;Ê�¬?² µ Ì�²i¶0ÊQË�Î Ì�ÊQÎ ²i°E±�Ì@Ê�¬6²'Î Ì�Ó6Î Á=Î�Ó µ Ë�¯kË�i²i´?ÊQËnÌ�²i°P¼9ÉÌ?°0Ê�²�Ë�Ó�Ê�¬?²s¶`ËnÊQÎ ±
±6·�Ë�i²i´?ÊQËnÌ�²i°	Î °EÊQËnÔ�²iÌÜËnÊu²�Ë�&¬#°���°0Ê�²�ÏRËnÊQÎ��´=±6Î Ì�ÊØËnÌ�Ó�Ê�¬6²'Ó?Î Õ+²i¶0²iÌ�²ØÍ=²iÊ�«/²i²iÌgÊ�¬�ËnÊRËnÌ�Ó	Ê�¬?²
²iÌ2Ê�¶PË�¯�Á�Ë�¯ µ ²\±6·�Ê�¬?²�Ë�i²i´?ÊQËnÌ�²�¶`ËnÊQÎ ±�E6Î Á�²i°/Ê�¬?²$°���°0Ê�²�ÏRËnÊQÎ�i¼�è�°�ËnÌR²iâ.Ë�Ïu´�¯ ²�=�Ê�¬?²�²iÌ�Ê�¶`Ë�¯�Á�Ë�¯ µ ²
±6·.Ê�¬?²��JÍ+±�°A±�Ì5Ë�i²i´?ÊQËnÌ�²J·L¶0±6Ï�������������Î °RÂ�¼�Ä�Å�V�V À Â�= Ê�¬?² I Í=±�°0±�Ì5Ë�i²i´6ÊQËnÌ�²JÎ °RÂ�¼�ÆnÈ6Æ�ÂnÈ6Æ
ËnÌ�Ós¬?²iÌ�²uÊ�¬?²�Î ¶9¶`ËnÊQÎ ±JÎ °�Å�¼�Ä�ÅGç�Ä�V�¼�I Î Ê�¬]ÄnÐAÞ;²iâ�Ê�¶`Ë�²iÌ?²i¶�E��;°`Ïu²�Ën¶PÎ Ì3E¿Î Ì�Ê�¬?²R²iÌ2Ê�¶`Ë�¯�¶0²�E6Î ±�Ì¿Ê�¬?²
��Ë�i²i´6ÊQËnÌ�²#Î °'Â�¼�Ä�Å�V À Q�V�=¦Ê�¬?²®I Ë�i²i´6ÊQËnÌ�²#Î °'Â�¼�ÆnÈ6Å�QGçnÈ�ËnÌ�Ó�Ê�¬?²�Î ¶s¶`ËnÊQÎ ±�Î °'Å�¼�Ä�ÅGç�Å�Å�¼yæ¨¬?²
·L¶PË�ÊQÎ ±�Ì�Ë�¯�²iÕ+²�Ê\±�Ì�Ê�¬?²å�KË�i²i´?ÊQËnÌ�²�±6·�Ê�¬?²E²iÌ?²i¶�E���¶0²i°0±6¯ µ ÊQÎ ±�Ì]Î °$Ê�¬?²i¶0²�·�±�¶0²�Â�¼�Â ª ¡�=�±�Ì�Ê�¬6²FI
Ë�i²i´?ÊQËnÌ�²�Â�¼�Â�Ä�¡�=kËnÌ�ÓØ±�Ì¿Ê�¬?²8¶PËnÊQÎ ±R±6·¨Ë�i²i´?ÊQËnÌ�²i° T! "/T$#)T)T).UT! "/T$#%"$&T! "/T$#%"$&  Â�Ã�Â�Ä�¡�¼

æ¨¬?²9Ë�i²i´?ÊQËnÌ�²)°���°0Ê�²�ÏRËnÊQÎ�°�±�Ì�Ê�¬6²¦¶`ËnÊQÎ ±sËn¶A²¦° µ ÏRÏ�Ën¶`Î °0²�Ó8Î Ì�æ�ËnÍ�¯ ²uÅ�Â\ËnÌ�Ó8·�±�¶/±6Ïu´�Ën¶`Î °0±�Ì
Ê�¬?² µ Ì�²i¶AÊQË�Î Ì2ÊQÎ ²i°)±�ÌBÊ�¬?²�I ËnÌ�Ó���Í=±�°0±�ÌJË�i²i´?ÊQËnÌ�²i°�Ën¶0²$¶0²i´=²�ËnÊ�²�Ó�Ê�¬?²i¶A²�¼kÉÊ9iËnÌBÍ=²%°0²i²iÌBÊ�¬�ËnÊ
±Q«�Î ÌKEBÊ�±�±�¶A¶0²�¯�ËnÊQÎ ±�Ì?°\Í=²iÊ�«/²i²iÌ�Ê�¬?²`I ËnÌ�Ó±�	Í=±�°0±�Ì#Ë�i²i´?ÊQËnÌ�²8°��2°0Ê�²�Ï�ËnÊQÎ�°>=�Ê�¬?² µ Ì�²i¶0ÊQË�Î Ì�Ê��
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±�ÌJÊ�¬?²E¶PËnÊQÎ ±�Ê�²iÌ�Ó7°9Ê�±RÍ=²E°`ÏRË�¯�¯ ²i¶\Ê�¬�ËnÌ@±�Ì¿Ê�¬?²�Î Ì�Ó6Î Á=Î�Ó µ Ë�¯�Á�Ë�¯ µ ²i°P¼

')(+*-,).0/ 1324,)562+7856(49 :<;>=@?�;A= :B;ACD?�;>C :FEG;AC�?�;>=FHI?JEG;>CK?%;>=FH
L (+9�78/BMN2+,)O6(P')78247)56')7856.0' Q
R6SUT+V Q
R W+X4V QYR W+Z4V
MN/$9[7),)24O]\_^` 'U.02+Oa/ T+bdce1�2+,)562+7856(49 Q
R T4X+V Q
R W+T4V QYR6Sgf4V
h O6*-ij\_^` 'U.02+Oa/ T+bdce1�2+,)562+7856(49 9-/0i+O%R Q
RaS+SUV QYR6S+SUV
M_/09�78,)2+O]\N^` ,)/0' T+bdce/0k�78,)2l')ml/02+,)569ni Q
R Q4T+V Q
R Q+o4V QYR Q+W4V
h O6*-ip\N^` ,)/0' T+bdce/0k�78,)2l')ml/02+,)569ni 9-/0i+O%R Q
R Q+o4V QYR Q+o4V
q ^` ').02+Oa/ T+bdce1�2+,)562+7856(49 Q
R Q4T+V Q
R Q+X4V QYR Q+W4V
q C` mP(�r-/0O s-tvu
wvxzy{,)/$78*-9n569-i Q
R Q4X+V Q
R Q+f4V QYR Q+T4V

M_/09�78,)2+O|ml2+78/0,)562+O /0k�78,)2lmP2+78/0,U5624O}')2+mP~-O6/0' Q
R �4T+V Q
R �+X4V QYR W+Q4V
h O6*-iPmP2+78/0,)562+O /0k�78,)2lmP2+78/0,U5624O}')2+mP~-O6/0' 9-/0i+O%R Q
R W
SUV QYR W
SUV

hD��� ' ��u��-��/0,),)(+, hD�>� ' ���)� �z�8�� �)� �8�8� �|�3� �8�8�� �3� �8�8� �|�3� �)�8�� �3� �)�8������}��� c�? �I� .02+O6.0*-Oa2+7856(+9 �����v� b ���}� rn56�
/0,U/09-.0/ Q
R W4�+V Q
R Q+f4V QYR W+Q4V
� /0.$(456O}/09-/$,)i4��ml([r-/0O T+bdce1�2+,)562+7856(49 Q
R W4o+V 9-/0i+O�R QYR W+o4V

� (47)24O ���)� �8�8�� �)� �8�8� ���)� ���z�)�� �)� �8�8�)� �|�3� �)�8�� �3�  )¡8�
�_��	��b®@¢�µ�²3³h´?µ=¶¸·�¹k»�¶b¼m½�µ¾À�Áñ¶bÏ�·fÑ_»�¶b¼mÀ�À Ì'· »�ÁhÓ¤£�÷�À�µ=À�ÁY»�½�½�·ÇÆ�¶¸»�Ád½�·�µ0¥�Ì�À�ÑO½�À�¹¾Æ�»�Ñ�¼mµ=À�ÁY¶¸Ï�·fµ�´?µ�¶¸·º¹�»�¶¸¼m½ºµ
À�Á�¶bÏ�·k¼mÁhÓ�¼mÝ�¼mÓ�ÕG»�ËR· »�ÁdÓ¦£ ÷�À�µ�À�Á�»�½�½�·_Æ�¶b»�Ád½�·�µ�»�Ñ_·�Ñ_·_ÆG·�»�¶¸·�Ó,Ï�·ºÑ_·�È
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èØ·�Ê�²i¶'¬�Ë�Á.Î Ì3EoÏRË�Ó7²�E�²i±6ÏE²iÊ�¶`Î�KËnÌ�Ó#Ô.Î Ì?²�ÏRËnÊQÎ�3 µ Ê�°gËn°KÓ�²i°`¶`Î Í=²�ÓÜÎ Ì»Ê�¬?²J´6¶0²iÁ=Î ± µ °3&¬�Ën´?Ê�²i¶>=
Ëg· µ ¶0Ê�¬?²i¶s°0²�¯ ²�ÊQÎ ±�Ì Î °JÏRË�Ó�² µ °`Î Ì3E3²�¯ ²�Ê�¶0±�Ì Î�Ó7²iÌ�ÊQÎ ì�iËnÊQÎ ±�Ì1Á�Ën¶`Î�ËnÍ�¯ ²i°3Î Ì�±�¶PÓ7²i¶BÊ�±K¶0²�Ó µ ²'Ê�¬?²
Í�Ë�&Ô-E�¶0± µ Ì�Ó7°`¼	ÉFÌ]Ê�¬�Î °;�¬�Ën´?Ê�²i¶sÊ�¬?²3ÏE²�Ën° µ ¶0²�Ïu²iÌ�Ê�±6·�Ê�¬?²	²?ë@iÎ ²iÌ�iÎ ²i°Ø±6·�Ê�¬?²i°0²	°0²�¯ ²�ÊQÎ ±�Ì  µ Ê�°>=
ËnÌ�ÓØ±6·�Ê�¬?²E¶0²�Ï�Ë�Î Ì�Î Ì3ERÍ�Ë��Ô�E�¶A± µ Ì�Ó¿·�¶`Ë�ÊQÎ ±�ÌG= Î °ØÓ7²i°`¶`Î Í=²�Ó?¼

W,ú�§fú�¨�þ%_R��ÿ�^p©«ª¬©	þ%[K� ÿ�r _|cfþ�©	þ�[3�Uj r _

æ¨¬?²g²iÌ2Ê�¶PË�¯k²�¯ ²�Ê�¶A±�Ì�°0²�¯ ²�ÊQÎ ±�Ì1Á�Ën¶`Î�ËnÍ�¯ ²i°J· Ë�¯�¯)Î Ì�Ê�±KÊ�«/±�iËnÊ�²�E�±�¶PÎ ²i°>P	Á�Ën¶`Î�ËnÍ�¯ ²i°�ÏE²�Ën° µ ¶`Î Ì3E3Ê�¬?²
°0¬?±`«)²i¶E°0¬�Ën´+²�=�ËnÌ�Ó�Á�Ën¶PÎ�ËnÍ�¯ ²i°�Ïu²�Ën° µ ¶PÎ Ì3E	¬6±Q«q«)²�¯�¯�Ê�¬?²�iË�¯ ±�¶`Î�Ïu²iÊ�²i¶;i¯ µ °0Ê�²i¶�ÏRËnÊQ�¬?²i°�Î Ê�°RËn°0°0±�Ð
iÎ�ËnÊ�²�ÓRÊ�¶PË�&Ô.¼

æ¨¬?²�²�¯ ²�Ê�¶0±�Ì³i¯ µ °0Ê�²i¶PÎ Ì3E¿Î °�Ó7²i°`¶`Î Í=²�Ó;Î Ì Û ²�ÊQÎ ±�Ì³Æ�¼�Æ�¼�Ä�¼�Å�¼kæ¨¬6²ØiË�¯ ±�¶`Î�ÏE²iÊ�¶`Î�/°0²�¯ ²�ÊQÎ ±�ÌJÁ�Ën¶`Î Ð
ËnÍ�¯ ²i°sËn¶A²8Ê�¬?²	·�±6¯�¯ ±Q«�Î ÌKEKP
«®�¯�°D±p²´³ Ê�¬6²/¶PËnÊQÎ ±E±6·7Ê�¬?²8i¯ µ °0Ê�²i¶¦²iÌ6²i¶�E��;Î ÌØÊ�¬?²%¬�Ë�Ó7¶A±�Ì�Î�%±6Ïu´�Ën¶0ÊQÏu²iÌ�Ê¨±6·�Ê�¬?²8iË�¯ ±�¶`Î�ÏE²iÊ�²i¶
Ê�±BÊ�¬?²Ri¯ µ °0Ê�²i¶$²iÌ?²i¶�E��3Î Ì'Ê�¬?²u²�¯ ²�Ê�¶0±6ÏRË�E�Ì?²iÊQÎ��±6Ïu´�Ën¶0ÊQÏE²iÌ2ÊQ¼fw)¯ ²�Ê�¶0±�Ì?°�Ó�²i´+±�°PÎ ÊuÏu±�°AÊ/±6·?Ê�¬?²�Î ¶
²iÌ?²i¶�E��]Î Ì3Ê�¬?²s²�¯ ²�Ê�¶0±6ÏRË�E�Ì?²iÊQÎ�BiË�¯ ±�¶PÎ�Ïu²iÊ�²i¶8°0±	Ê�¬�Î °�¶PËnÊQÎ ±gÎ °�²iâ�´+²�Ê�²�Ó	Ê�±;Í=²;¯ ±Q« ·�±�¶�²�¯ ²�Ê�¶A±�Ì?°
±6Ïu´�Ën¶0²�Ó	Ê�±eµU²iÊ�°P¼Ôæ6±�¶0²�Ó µ ²�Ê�¬?²�Ó7²i´=²iÌ�Ó7²iÌ�²�±6·=Ê�¬?²; µ Ê�²?ë@iÎ ²iÌ���¿±�Ì@²iÌ6²i¶�E��¿Ê�¬?²' µ Ê�Á�Ë�¯ µ ²
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°`¯�Î�Ó7²i°\«sÎ Ê�¬¿²iÌ?²i¶�E��gËn°�·�±6¯�¯ ±Q«\°>PSy�Ë�Ó�¶�w)¸§� Â�Ã�Â ª�ª Ö�Â�Ã�Â�Â�ÂnÈ ª�· �A¸v¹å=�«\¬?²i¶A²�Ê�¬6²�·UË�Ê�±�¶ØÂ�¼�Â�Â�ÂnÈ ª
«uËn°�Ïu²�Ën° µ ¶0²�Ó#Î Ì³Ê�²i°AÊ�Í+²�Ë�Ï ËnÌ�Ó�� ¸|¹ Î °'Ïu²�Ën° µ ¶0²�Ó³Î Ì � ²��B¼¾æ¨¬6²B²iÌ?²i¶�E6Î ²i° µ °0²�Ó'Ê�±5±6Ïu´ µ Ê�²
º¼»�Ý�ß��¦½ Ën¶0²BÊ�¬?±�°0²B±�Í?ÊQË�Î Ì6²�ÓgÓ µ ¶`Î Ì3E'Ê�¬?²¿ÏRËnÔ.Î Ì3E�±6· Ê�¬?²Ji¯ µ °0Ê�²i¶0° Ps· µ ¶0Ê�¬6²i¶B±�¶A¶0²�ÊQÎ ±�Ì?°8° µ &¬
Ën°s· Ë�²	±�¶0¶0²�ÊQÎ ±�Ì6°�&�Ën°ØÓ7²i°`¶`Î Í=²�Ó�Î Ì Û ²�ÊQÎ ±�Ì�Æ�¼�Æ�¼�Ä�¼�Å , Ën¶0²8Ì?±�Ê�Ën´?´�¯�Î ²�Ó?¼
¾J¿�À|ÁÂ®�Ã$Ä+À�Ål³ ËuÏu²�Ën° µ ¶0²%±6·7¬6±Q«®Ï µ &¬¿Ë�ÊQÎ Á.Î Ê��ØÊ�¬?²i¶0²8Î °\Î ÌBÊ�¬?²EiË�¯ ±�¶`Î�Ïu²iÊ�²i¶�Ën¶A± µ Ì�Ó9Ê�¬?²%²�¯ ²�Ê�¶0±�Ì
iËnÌ�Ó?Î�Ó?ËnÊ�²�¼x� $  Æ� Î °	Ê�¬6²¿Ê�¶`ËnÌ?°0Á�²i¶A°0²�±6Ïu´=±�Ì?²iÌ�ÊR±6·)Ê�¬?²@° µ Ï ±6·/²iÌ?²i¶�E6Î ²i°KÎ Ì1Ê�±`«)²i¶A°;Ê�¬�ËnÊ3Ën¶0²
²iÌ2Ê�¶A²�Ó'«�Î Ê�¬�Î ÌÜË�±�Ì?²Ø±6·k¶`Ë�Ó?Î µ °ÈÇÈÉ  Â�Ã È³ËnÍ=± µ ÊuÊ�¬?²¿i¯ µ °0Ê�²i¶;²iÌ2Ê�¶0±6Î�Ó6¼�æ¨¬6²iÌ3Ê�¬6²�Î °A±6¯�ËnÊQÎ ±�Ì
Á�Ën¶PÎ�ËnÍ�¯ ² µ °A²�Ó�Î °>P

� $  Æ� (Z�lÊ)ËGÌ+Í%ÎÂÏ)Ð�
� ÊUËGÌ4Í%ÎÂÏUÐ� � Â�Ã�Å�Ã

ÑNÒIÓ � ³ Ë�±6Ïu´�Ën¶`Î °0±�ÌsÍ=²iÊ�«/²i²iÌØÊ�¬?²�¯�ËnÊ�²i¶`Ë�¯`´?¶A±Gì�¯ ²¦±6·PÊ�¬?²EiË�¯ ±�¶`Î�Ïu²iÊ�²i¶\i¯ µ °0Ê�²i¶\ËnÌ�Ó\Ê�¬�ËnÊ�²iâ2´=²�Ê�²�Ó
·L¶A±6Ï Ê�²i°0Ê�Í=²�Ë�ÏR¼Yæ¨¬?²s²iÌ?²i¶�E6Î ²i°�Î ÌgÊ�±`«)²i¶A°�Ë�Ó-µåË�²iÌ�ÊEÊ�±�Ê�¬?²�i¯ µ °0Ê�²i¶E°0²i²�Ó;Ê�±`«)²i¶;Ën¶0²Ø° µ ÏRÏu²�Ó3Î Ì
Ê�¬?²	·�±6¯�¯ ±Q«�Î ÌKE�«EË)�UP

ÑNÒIÓ �  Â�Ã�ÅnÈÔ$Õ+Ö6Ô Ê)Ï C Î}ÎÂ×IØvÏUÐ�Í}Ù
� Ù (Z� Ï)Ú�Û[ÏUÊ)ÎÂÏ ÕÙ

&�Â�Ã�ÅnÈ]Ü � Ù , * Ö�&$Ç�� Ï)Ú3Û[Ï)Ê)Î�Ï ÕÙ , *�Ý
& È6¼�Å�¼�Å ,

«\¬?²i¶0²	� Ï)Ú3Û[Ï)Ê)Î�Ï ÕÙ Î °�´�Ën¶`Ë�Ïu²iÊ�¶PÎ °0²�Ó]·�¶0±6Ï Ê�¬?²RÊ�²i°0Ê�Í=²�Ë�Ï½Ó?ËnÊQË@ËnÌ�ÓÞÇ�� ÏUÚ�Û[Ï)ÊUÎÂÏ ÕÙ Î °;Î Ê�°s²i¶0¶0±�¶>=/ËnÌ�Ó
Â�Ã�ÅnÈ]Ü � Ù Î °uÊ�¬?² µ Ì�²i¶0ÊQË�Î Ì�Ê��@±�Ì3Ê�¬6²�²iÌ?²i¶�E��]Ïu²�Ën° µ ¶A²�Ïu²iÌ2Ê�L Ä À«N ¼kè  µ Ê�Á�Ë�¯ µ ²�±6·BÑNÒIÓ � � Â�Ã�Æ'Î °
µ °0²�Ó¿·�±�¶\Ê�¬?²;ËnÌ�Ë�¯ �2°PÎ °9°0²�¯ ²�ÊQÎ ±�Ì�¼

ß *Í%ÎÂÐ A Û ³ Ë�±6Ïu´�Ën¶`Î °0±�Ì»Í=²iÊ�«/²i²iÌoÊ�¬?²J°0¬�Ën´+²J±6·/Ê�¬?²J´ µ ¯ °0²�Î Ì�Ê�¬?²5ºSw Û � (O
JÁ.Î ²i«õËnÌ�Ó#Ê�¬�ËnÊ
²iâ2´=²�Ê�²�Ó1·�¶0±6Ï Ê�²i°0Ê�Í=²�Ë�ÏR¼ è ì6ÊJÎ °JÏRË�Ó7²'Í=²iÊ�«/²i²iÌ1Ê�¬?²�²iÌ?²i¶�E6Î ²i°3Î Ì�Ê�¬?²#Å�Å;°0Ê�¶`Î ´?°B±6·�Ëgºfw Û
i¯ µ °0Ê�²i¶>=2ÊQËnÔ.Î Ì3E¿Ë�i± µ Ì�Ê/±6·�Ê�¬6²�Ê�±�ÊQË�¯2²iÌ?²i¶�E���±6·�Ê�¬?²si¯ µ °0Ê�²i¶>==ËnÌ�Ó�Ê�¬?² ß * ±6·�Ê�¬?²�ì?ÊuÎ ° µ °0²�Ó�Ën°8ËnÌ
Î�Ó7²iÌ�ÊQÎ ì�iËnÊQÎ ±�Ì@Á�Ën¶`Î�ËnÍ�¯ ²�= ß *Í%ÎÂÐ A Û �®Å�Â�¼
æ¨¬?²EÊ�¶PË�&Ô.Î Ì3E�°0²�¯ ²�ÊQÎ ±�Ì3Á�Ën¶`Î�ËnÍ�¯ ²i°sËn¶A²8Ê�¬?²	·�±6¯�¯ ±Q«�Î ÌKEKP

à�á ®Aâ[ã�ä¬å�®�Á�ÄUÃ$æèçjå�Ã$¿�³mÊ�¬?²�¶A²�× µ Î ¶A²�Ïu²iÌ2ÊkÊ�¬�ËnÊ�²�Ë��¬ØÊ�¶`Ë�&ÔE¬�Ën°$ËnÊ/¯ ²�Ën°AÊOç¦¬�Î Ê�°%Î Ì�²�Ë�&¬Ø±6·�Ä9Ënâ.Î�Ë�¯
ËnÌ�Ó¿Äu°AÊ�²i¶0²i±R° µ ´=²i¶0ÐA¯�Ë���²i¶0°9±6·6Ê�¬?²	º � æ\¼�æ¨¬�Î °$²iÌ6° µ ¶0²i°\Ê�¬�ËnÊ\Ê�¬?²EÊ�¶`Ë��Ô³Î °\«)²�¯�¯ Ð&¶A²�±�Ì?°0Ê�¶ µ Ê�²�Ó6¼
��ß���³ Ë'±6Ïu´�Ën¶PÎ °0±�ÌgÍ=²iÊ�«/²i²iÌ#Ê�¬?²¿iË�¯ ±�¶`Î�Ïu²iÊ�²i¶	i¯ µ °0Ê�²i¶E²iÌ?²i¶�E��5ËnÌ�Ó	Ê�¬?²ØÊ�¶`Ë�&Ô�Ïu±6Ïu²iÌ�Ê µ ÏHËn°
Ë'«EË)�5±6·¦²iÌ6° µ ¶`Î Ì3EKÊ�¬�ËnÊ3Ë#±�¶0¶0²�Ê@Ën°A°0±=iÎ�ËnÊQÎ ±�Ì»¬�Ën°BÍ=²i²iÌ�ÏRË�Ó�²�Í+²iÊF«)²i²iÌqi¯ µ °0Ê�²i¶@ËnÌ�ÓKÊ�¶`Ë�&Ô.¼
y¦±`«)²iÁ�²i¶B²�¯ ²�Ê�¶A±�Ì?°Ø¶`Ë�Ó?Î�ËnÊ�²3Ën°sÊ�¬?²��g´�Ën°A°�Ê�¬?¶0± µ E�¬³Ê�¬?²@Ó�²iÊ�²�Ê�±�¶�ËnÌ�Ó³Ë�¯ Ê�¬?± µ E�¬\=/·�±�¶�²iÌ6²i¶�E�²iÊQÎ�
²�¯ ²�Ê�¶0±�Ì?°>=.Í?¶0²�Ïu°0°AÊ�¶`Ën¬�¯ µ Ì3E	´?¬?±�Ê�±�Ì?°uÊ�²iÌ�Ó;Ê�±'Í=²�Ïu²�Ën° µ ¶0²�ÓKÎ ÌKÊ�¬?²Ø°`Ë�Ïu²¿iË�¯ ±�¶`Î�ÏE²iÊ�²i¶8Ê�±Q«/²i¶	Ën°
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Ê�¬?²%²�¯ ²�Ê�¶0±�ÌG=7Ê�¬6²)Ê�¶`Ë��Ô;Ïu²�Ën° µ ¶0²�ÓsÎ ÌsÊ�¬6²uº � æ�E6Î Á�²i°9Ë�� � Ïu²�Ën° µ ¶0²�ÏE²iÌ2Ê$Ë�·LÊ�²i¶¾¶PË�Ó?Î�ËnÊQÎ ±�Ì�¼Oæ¨¬?²i¶0²
Î °�Ê�¬6²i¶0²�·L±�¶A²'Ë	¯ ±�Ì3E�ÊQË�Î�¯¨Î Ì���ß��#ËnÌ�ÓBÊ�¬?²' µ Ê9Á�Ë�¯ µ ²'Î °Ø�¬?±�°0²iÌKÊ�±�Í=²J��ß�����Æ�¼/æ¾¬?²8¬�Î E�¬?²i¶�Ê�¬?²
²iÌ?²i¶�E��¿±6·+Ê�¬6²�Ê�¶`Ë��Ôk=6Ê�¬?²;¯ ²i°A°�¶A²�¯�Î�ËnÍ�¯ ²�Ê�¬?²� µ ¶0Á�ËnÊ µ ¶0²;ËnÌ�ÓB¬?²iÌ�²�����Ïu²�Ën° µ ¶0²�ÏE²iÌ2Ê/=6°0±�Ê�¬6²; µ Ê
Î °9¶0²�¯ ²�Ën°A²�ÓJ·�±�¶\²�¯ ²�Ê�¶0±�Ì�iËnÌ�Ó?Î�Ó?ËnÊ�²i°�Ê�¬�ËnÊ\¬�Ë0Á�²®�����®Å�Â�Â � ²��B¼

é Çpêë®�Å�¯ìÇ�
�³HÊ�¬?²R°A²i´�Ën¶`ËnÊQÎ ±�Ì�Í+²iÊF«)²i²iÌ]Ê�¬?²RÊ�¶`Ë��ÔÜËnÌ�Ó#i¯ µ °AÊ�²i¶;ËnÊ�Ê�¬6²@ºfw Û ¼ªæ¨¬?²@ºfw Û ¬�Ën°
E�±2±.Ós´=±�°`Î ÊQÎ ±�Ì¿¶0²i°A±6¯ µ ÊQÎ ±�Ì³ËnÌ�Ó�iËnÌ�Í=² µ °0²�Ó�Ê�±JÓ7²iÊ�²i¶`ÏRÎ Ì6²E¬?±Q«�«/²�¯�¯.Ë�Ê�¶`Ë�&Ô'´=±6Î Ì2Ê�°$Ê�±`«uËn¶PÓ7°�Î Ê�°
Ën°0°0±.iÎ�ËnÊ�²�Ó#i¯ µ °0Ê�²i¶P¼ñæ¨¬?²sÊ�¶`Ë�&Ô5Î °E²iâ2Ê�¶`Ën´=±6¯�ËnÊ�²�Ó;Ê�±'Ê�¬?²Ø´�¯�ËnÌ?²s±6·=Ê�¬?²¿ºfw Û ËnÌ�Ó�Ê�¬6²�°0²i´�Ën¶`ËnÊQÎ ±�Ì
Í=²iÊ�«/²i²iÌ]Î Ê8ËnÌ�Ó�Ê�¬?²Rºfw Û i¯ µ °0Ê�²i¶�·�± µ Ì�Ó;Î Ì � (�
�´�¯�ËnÌ?²�=�Ç�
�==ËnÌ�Ó'Î Ì�Ê�¬?² � (îíB´�¯�ËnÌ?²�=KÇ¤ê�¼Kæ¨¬?²
ÏRË�E�Ì?²iÊQÎ��ì?²�¯�Ó3Î Ì3Ê�¬?² � (ïí�´�¯�ËnÌ?² E6Î Á�²i°�ËnÌ�Ën°��.ÏRÏu²iÊ�¶���Î Ì@Í?¶A²�Ïu°0°0Ê�¶`Ën¬�¯�Î Ì3E3·�±�¶u²�¯ ²�Ê�¶0±�Ì?°�ËnÌ�Ó
´=±�°`Î Ê�¶0±�Ì?°>=6°0±gËnÌ1Ën°��=Ï�Ïu²iÊ�¶`Î�Ø µ ÊBÎ °ØÏRË�Ó�²�±�Ì é ÇpêK¶`ËnÊ�¬?²i¶uÊ�¬�ËnÌðµ µ °0Ê�±�ÌñÇpêBPF(8Ä�Ã�Â�� é Çpêt�
Å�Ãóò�iÏR¼fæ¨¬?²R µ Ê\±�ÌôÇå
�Î °�ÏRË�Ó�²�ËnÊ�� Ç�
²� �®Ä�Ã�Â�iÏR¼

º¨²iÌ�Ê�¶`Ë�¯�²�¯ ²�Ê�¶0±�Ì�Î�Ó�²iÌ2ÊQÎ ì�iËnÊQÎ ±�Ì  µ ÊØÁ�Ë�¯ µ ²i°JËn¶A²g�¬?±�°0²iÌ�Ê�±oE6Î Á�²³i¯ ±�°0²�Ê�±1· µ ¯�¯�²?ë@iÎ ²iÌ���»·�±�¶
°`Î E�Ì�Ë�¯?°0²�¯ ²�ÊQÎ ±�ÌG=�«9¬�Î�¯ ²E¶0²õµ ²�ÊQÎ Ì3E�Í�Ë��Ô�E�¶A± µ Ì�Ó?¼

æ¨«/±s°A²iÊ�°/±6·�²iÌ2Ê�¶PË�¯�²�¯ ²�Ê�¶0±�Ì]Î�Ó7²iÌ�ÊQÎ ì�iËnÊQÎ ±�Ì] µ Ê�°�Ën¶A²BÓ�²?ì?Ì?²�Ó;·L±�¶%Ê�¬?²RËnÌ�Ë�¯ ��°`Î °>P$Ù ÊQÎ E�¬�ÊQÚ ËnÌ�Ó
Ù�¯ ±2±�°A²�Ú  µ Ê�°>=�«\¬6²i¶0²uÊ�¬?²EÊQÎ E�¬2Ês µ Ê�°�Ën¶0²�Ë�¯ «EË)��° µ °0²�ÓsÊ�±B°A²�¯ ²�Ê\Ê�¬?²�ì?¶0°AÊ)²�¯ ²�Ê�¶0±�Ì5ËnÌ�ÓsÊ�¬?²�¯ ±�±�°0²i¶
¶0²�× µ Î ¶0²�Ïu²iÌ�Ê�°'Ën¶A²@ÏRË�Ó7²R±�Ì]Ê�¬?²R°0²�±�Ì�Ó³¯ ²�EJ±6·%²iÌ�Ê�¶`Ë�¯ ÐA²iÌ�Ê�¶`Ë�¯�²iÁ�²iÌ2Ê�°`¼o� µ ¶0Ê�¬?²i¶`Ïu±�¶A²@ËØ°0²iÊ�±6·
Ù Á�²i¶���ÊQÎ E�¬�ÊQÚ�²iÌ�Ê�¶`Ë�¯�²�¯ ²�Ê�¶0±�Ìq µ Ê�°3Î °gÓ7²?ì?Ì?²�Ó1·�±�¶ µ °0²]Î Ì1Ê�¬?²5Ó7²iÊ�²i¶`ÏRÎ Ì�ËnÊQÎ ±�Ì�±6·)Ê�¬?²5·L±�¶0«EËn¶`Ó
²�¯ ²�Ê�¶0±�Ì»²?ë@iÎ ²iÌ�iÎ ²i°Jö\Ê�¬�Î °@Î °@Ó?Î °P µ °0°0²�Ó�¯�ËnÊ�²i¶`¼ôæ¨¬?²'ÊQÎ E�¬2Ê	²�¯ ²�Ê�¶0±�Ì  µ Ê�°@Ën¶0²]±6ÏRÏE±�Ì1Ê�±#Ê�¬?²
I ËnÌ�Ó	�³¶0±�°A°0Ð&°0²�ÊQÎ ±�ÌÜËnÌ�Ë�¯ ��°0²i°>=¨Î Ì3±�¶`Ó7²i¶�Ê�¬�ËnÊ�°��2°0Ê�²�Ï�ËnÊQÎ�9²iÕ+²�Ê�°RiËnÌ�²�¯¨Î Ì@Ê�¬6²�¶`ËnÊQÎ ±;±6·=Ê�¬?²
¶0±�°0°0Ð&°A²�ÊQÎ ±�Ì?°`¼

æ¨¬?²³ µ Ê	Á�Ë�¯ µ ²i°3Ën¶0²@° µ ÏRÏRËn¶PÎ °0²�Ó1Î Ìýæ�ËnÍ�¯ ²�Å�Å�=EËnÌ�ÓgÊ�¬?²«÷�(�Å³Ó?Î °0Ê�¶`Î Í µ ÊQÎ ±�Ì?° é Ê�¬�ËnÊ3Î °>=
Ó?Î °0Ê�¶`Î Í µ ÊQÎ ±�Ì?°�±6·7°0²�¯ ²�ÊQÎ ±�ÌBÁ�Ën¶`Î�ËnÍ�¯ ²i°¨«�Î Ê�¬�Ë�¯�¯2 µ Ê�°\Ën´?´�¯�Î ²�Ó\²iâ.²i´?Ê$·L±�¶¨Ê�¬?²)Á�Ën¶`Î�ËnÍ�¯ ²)Í=²�Î Ì3E�´�¯ ±�Ê�Ê�²�Ó
é Ën¶0²�°0¬?±Q«9Ì�Î Ì �¨Î E µ ¶0²i°'Ä�ÅJËnÌ�Ó³Ä�Æ�¼Ûæ¾¬?²i¶0²JÎ °;ËnÌ]±�Ì3E�±6Î Ì3E@²iÕ�±�¶0Ê�Ê�±�Î�Ïu´?¶A±QÁ�²�Ê�¬6²R°`Î�Ï µ ¯�ËnÊQÎ ±�Ì
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/10.��qMV ��O'`	x<2 - O�4aH]6q .-=575 W6Hsl��E^sQbLsnM]6q|J�`�L .- O'O�O'TsO']C`�J[HQbOc^>V TsO']{V ]��\V ^snMQbOGf%>>Y
?�@A?�@CB=DFEHGJILKNMPORQTSVUTW�X3Y

Z\KMO8/10.��W6Hsl��E^sQbLsnM]6q.V JzqsO'yM]MO�q)HJ8O'TsO']C`�J `�K6H`6R8HJ,JhHsX�X	`�KMOpl�nM`�J�x;WMnM`3V ]UN�K8V�l±K.WSLs`�K$HRMR6HQbO']E`
O�X O�l�`�Q,Ls]MJUHQbO#d�H�sO�q[WC�r��O'`�J�Y , Hsl±�C^sQ,LsnM]6qsJzL>d}Ls]MOpQ,O�HsXEO�X O�l�`�Q,Ls]�H]8q)Ls]>O#d�H�sO�O�X O�l�`�Q,Ls]$J,n8l±K HJ
2;Zz�1O'`�O'TsO']C`�J#HQ,OGl�Ls]MJ�V�qsO'Q,O�q�V ]�`�KMO)]MO'tE`zJbO�l�`	V Ls]6Y

Z\N3L�opO'`�K>Leq|J#HQ,O.nMJ,O�q_`�L²O'J,`	V�orH`�O[`�KMOL/10.�´W8Hsl±�C^sQ,LsnM]6qMYUZ\KMO.yMQ,J,`	x>nMJ,O�q_Ls]6X � V ]�`�KMO
l�O']E`�Q;HsXCQ,O'^>V Ls]6xEN�KMO'Q,O®`�Q�Hsl±�³V ]M^uV ]6dvLsQ�orH`	V Ls] V JcH�T}HsV�X�HW6X O�x HJbJ,n6opO'J3`�K6H`h`�KMO[/10.��W6Hsl��E^sQbLsnM]6q
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V J l±K6HQb^sO'°±J,�eo_opO'`�Q�V�l«H]6q�`�K6H`²`�KMO�LsRMReLsJ�V `�O�X �C°bl±K6HQb^sO�q�l�L>opReLs]MO']C`G`�K6H`²R6HJbJ,O'J$`�KMOaJ�V ^s]6HsX
J,O�X O�l�`	V Ls]_QbO�µ2n6V QbO�opO']E`�J�o_H��)WeO3O'J,`	V�orH`�O�qrdvQ,L>o�`�KMOh]Cn6o�WSO'Q8L>dsO'TsO']C`�J®V ][N�K6V�l�K#WeLs`�K.O�X O�l�`�QbLs]MJ
K6H�TsOU`�KMOcJ�Hso�O_l±K6HQ,^sOsrut J�HsopO'°±J�V ^s]#v}O'TsO']C`�Jxw�Y

� J8K6HJ8WeO'O']�q|O'J�l�Q;V WSO�qUV ]zy|O�l�`	V Ls]�fsY��sY��sx|J;V ^s]6HsX'O'TsO']C`�J�orH��_HsX JbL®WeO�o�O�HJ,nMQ,O�qUHJ6J�Hso�O'°±J�V ^s]
O'TsO']E`�JpN�K>O']uLs]MOUO�X O�l�`�Q,Ls]�K8HJ®^>V TsO']aL]{ H]uO']MO'Qb^sO'`	V�l�RMK>Ls`�Ls]�`�K6H`®K6HJ.l�Ls]CTsO'Q,`�O�qMY��\V ^snMQbO�f ¹
J,KML�N�J�`�KMOpO'TsO']C`�J.V ]$`�KMOrqMH`	H�`�K6H`zR8HJ,J)HsX�X H]6HsX �CJ�V J)l�nM`�J�O't³l�O'RM`z`�K6H`z`�K>O�`�N3L#O�X O�l�`�Q,Ls]MJ�K8H�TsO
`�KMO)J;HsopOGl±K8HQ,^sO�Y��Ðd!`�KMO'J,OUO'TsO']E`�J�N3O'Q,O�HsX�X/10.��W6Hsl��E^sQ,Lsn>]6quHpReO�H�²N3Lsn6X�q#]MLs`�WSO)O'tEReO�l�`�O�q
H`[|~}õY�Z\KMO�]Cn6o�WeO'Q.L>d O'tCReO�l�`�O�qaJ�HsopO'°±J�V ^s] O'TsO']C`�J�V J�opO�HJ,nMQbO�q{dvQ,L>o�`�KMO�J�V�o�n6X�H`	V Ls]�H]6q
J,nMWM`�Q;Hsl�`�O�q.dvQ,L>o `�KMO3]En6o�WeO'Q*L>d|O'TsO']C`�J LsWMJ,O'QbTsO�q.V ].`�KMO�qMH`	H%`�L�^>V TsOh`�KMO3W6Hsl��E^sQ,Lsn>]6q�O'Jb`	V�orH`�O�Y
Z\KMO'Q,O�V J�H�X�HQ,^sOznM]6l�O'Q,`	HsV ]C`��²HJ,J,L³l'V�H`�O�qpNUV `�K[`�KMO3O'tEReO�l�`�O�q�]Cn6o�WSO'Q8L>dsJ;HsopO'°±J�V ^s]#J�V ^s]6HsX�O'TsO']C`�J
O'J,`	V�orH`�O�qad QbL>ow`�KMO�J�V�o�n6X�H`	V Ls]uW>nM`hJ�V ]6l�Oc`�KMO�W8Hsl±�C^sQ,LsnM]6q�V J�J�orHsX�X-`�K6V J.opO'`�KML³q�V JUHsq|O�µ	n6H`�O�Y

Z\KMOcJbO�l�Ls]6q�o�O'`�KMLeq_L>dSO'J,`	V�orH`	V ]>^G`�KMOs/10.� W8Hsl±�C^sQ,LsnM]6qaq|O'TsO�X LsReO�q�dvLsQ�`�K6V J[H]8HsX �EJ�V J#V J
`�L�o�O�HJ,nMQ,O�HrQ�H`�OGReO'Q)��O'`²dvLsQ²d�H�³V ]M^{H]{O�X O�l�`�Q,Ls]6Y�Z\KMO�d�H�sOGQ;H`�O'J$o_H�� WeO�l�Ls]CTsL>X TsO�qaNUV `�K
`�KMO�LsWMJ,O'QbTsO�q.�1O'`)qMV Jb`�Q�V WMnM`	V Ls]MJz`�L#^>V TsO�H]$O'J,`	V�orH`�OcL>d>`�KMOp`�Ls`	HsX-W6Hsl��E^sQ,Lsn>]6q$H]6q$V `�J�J,K8HRSO#V ]
Q�HR6V�qMV `¯��Y

� d1H�sOcQ;H`�O�V JUq|O'y>]MO�q�dvQ,L>ow`�KMO������ �7�õ°±`�Q�V ^s^sO'QbO�qrJ�Hso�R6X OGHJ�`�K>O�Q�H`	V L_L>d!`�KMOc]Cn6o�WeO'QzL>d
�1O'`�J)R6HJ,J�V ]M^ l�O']C`�Q�HsXeLsQ_dvLsQ,N�HQ�q�O�X O�l�`�Q,Ls]0l�nM`�J)`�L$`�KMO[`�Ls`	HsXe]En8o�WeO'QpL>d ��O'`�J_V ]«`�K6H`�Q,O'^>V Ls] L>d
`�KMO$q|O'`�O�l�`�LsQ�Y'�hNUV ]M^G`�LG`�KMO.`�Q�V ^s^sO'QpRMQ,O'J;l'HsX O²V `#V JpO'tEReO�l�`�O�qG`�K6H`�`�K>O'Q,OUN.V�X�XMWeO)TsO'Qb� d O'N¬Q,O�HsX
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 J3LsQ�2�JcV ]G`�K6V J3J�HsopR8X O�xõWMn>`�H]C�  LsQ�2 l'H]6qMV�q>H`�O'JpHQ,O�Q,O�opL�TsO�qUWE�uX LCLs�eV ]>^ULs]6X �aH`PO'TsO']C`�J
`�K6H`�K6H,TsO�dvO'NPO'Q®`�K6H]�`¯NPL�X LELsJ,O)O�X O�l�`�Q,Ls]{l'H]6q>V�qMH`�O'J�x*H]8q���+� ~�� ¹3� O��[Y

�hNUV ]M^G`�L²`�KMO²q>V {!O'Q,O']C`#l'X nMJ,`�O'Q�V ]M^«HsX ^sLsQ�V `�K6o�J�nMJ,O�qad LsQpO�X O�l�`�Q,Ls]MJ_H]8q�dvLsQ®��O'`�J�x\H)�1O'`pNUV�X�X
d1H�sO H]�O�X O�l�`�Q,Ls]�NUV `�K�O']MO'Q,^s��X L	N3O'Qu`�K8H]�`�K6H`�L>d�`�KMO ��O'`	Y ZML `	H�sO Hsl'l�LsnM]C`uL>d�`�K6V J�`�KMO
qMV J,`�Q�V W>nM`	V Ls]UL>d �)�������� �)� �� � V J8yM`�`�O�q�N.V `�K�H � HnMJ,J�V�H]$dvnM]6l�`	V Ls]�dvLsQ8`�KMLsJ,O3�1O'`�J8R6HJ,J�V ]>^�`�KMOPO�X O�l�`�Q,Ls]
l�nM`�J�YrZ K6V JpJ�l'HsX�V ]M^ orH,�u`�KMO']�WeO²HR>R6X�V O�q�`�L HsX�XS�1O'`�J�x H]8q_`�K>O.QbO'J�l'HsX O�q��1O'`pO']MO'Qb^s�{V J�Q,O�dvO'Q,Q,O�q
`�LaHJ �)¡£¢C¤ ����¥� Y

�MH�sO_Q;H`�O'J�H]6q²O']>O'Q,^s��J;l'HsX�V ]M^sJ�HQ,O_LsWM`	HsV ]MO�q dvLsQcO�Hsl�K J,O'`cL>d6O�X O�l�`�Q,Ls] l�nM`�JcnMJbO�q V ] `�KMO
H]6HsX �CJ,O'Jx¦�d LsQ[O't³HsopR6X O$`�KMO²`	V ^sKC`uH]6q�X LELsJbO�O�X O�l�`�QbLs]¬l�nM`�J�V ] `�KMO l�O']C`�Q�HsX8Q,O'^>V Ls]6xª`�KMO²J,O'`[L>d
TsO'Q,� `	V ^sKE`{l�O']E`�Q�HsX)l�nM`�J HRMR6X�V O�q�`�L `�K>O l�O']E`�Q�HsX °bdvLsQ,N�HQ�q O'TsO']C`�J{dvLsQ�`�KMO dvLsQ,N�HQ�q{O'��l'V O']6l��
opO�HJ,nMQbO�opO']E`�J;x6dvLsQ,N�HQ�q[O�X O�l�`�Q,Ls]�H]6HsX �CJ�V J#l�nM`�J�x*H]8qudvL	N�HQ�q#O�X O�l�`�Q,Ls]��³V ]MO�orH`	V�lUl�nM`�J®n>J,O�q�V ]
`�KMOcO'��l'V O']8l��«o�O�HJ,nMQ,O�opO']C`�J�Y

� H,TeV ]>^cLsWM`	HsV ]MO�qp`�K>O3ReO'Q,°±��O'`�d�H�sOzQ�H`�O'J�H]6q�O']>O'Q,^s�UJ;l'HsX�V ]M^sJª`�KMO'�$HQ,O)HRMR6X�V O�q�`�L�o�n6X `	V °±��O'`
O'TsO']E`�J;Y��|LsQh`�KMO.l�O']C`�Q�HsX °bdvLsQ,N�HQ�qUO'TsO']E`�Jh`�KMO�W6Hsl±�C^sQ,LsnM]8q_V J3O'J,`	V�orH`�O�q²V ]G`�K>O.dvL>X�X L	NUV ]M^.N�H��§¦zV�d
H#l�O']E`�Q;HsXC�1O'`hK6HJ �)¡£¢�¤ ���C¥� ¨ � ¹+� O�� H]6q²H�R8X nM^U��O'` �.¡©¢�¤ ����¥� ¨ �s� � O��[xC`�K>O�V Qor�J�l'HsX O�q�wzV ]CT-HQ�V�H]C`
orHJ,JGV J�O']C`�O'Q,O�q V ] H$q>V �1O'`rorHJ,J_q>V J,`�Q�V WMnM`	V Ls]«N.V `�K«NPO�V ^sKC`cO�µ	n6HsX!`�L�`�KMO[RMQ,L³q|n6l�`�L>d `�K>O$d�H�sO
Q�H`�O'J�d LsQP`�KMO�`�N3L�X O'^sJ;xõnMJ;V ]M^�R6HQ�HsopO'`�O'Q;V J�H`	V Ls]MJhJ,KML�N�]�V ]a�\V ^snMQbOUf ¸ r�`�KMO.d LsQ,N�HQ�qGl'X nMJ,`�O'Q�d�H�sO
Q�H`�O²K6V J,`�Ls^sQ�Hso V J#n>J,O�q�q>V Q,O�l�`	X �ªw�Y Z K6V J�V J.QbO'RSO�H`�O�q�dvLsQ[O�Hsl±K�l�L>o�W6V ]6H`	V Ls] L>d\O�X O�l�`�QbLs]�l�nM`�J
nMJ,O�q�V ]{qMV {!O'QbO']E`�R8HQ,`�J�L>d!`�KMO_H]6HsX �CJ�V J�Y

j³t³HsopR6X O'J�L>d!`�KMO�N3O�V ^sKC`�O�q�qMV ��O'`UorHJbJUqMV J,`�Q�V W>nM`	V Ls]MJUHQ,O�JbKML	N�]{V ]��\V ^snMQ,OGf \ Y
�¯`�V J#J,O'O']¶dvQ,L>o �\V ^snMQ,O f ¸ `�K6H`#`�K>O'Q,O V J#J,L>opO$nM]6l�O'Qb`	HsV ]E`¯� HJ,JbLel'V�H`�O�q NUV `�K�yM`�`	V ]M^«`�KMO
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d1H�sOpQ�H`�O�Y , HJ,O�qULs] qMV {SO'Q,O']C`PN�H��CJhL>dCyM`�`	V ]M^$H]6qcLs]«qMV {SO'Q,O']6l�O'JcV ]«opO�HJ,nMQ,O�q�d�H�sO�Q;H`�O'J�dvQ,L>o
J�HsopR6X O'J#l�L>orV ]M^«dvQ,L>o qMV {SO'Q,O']C`���O'`®`�Q;V ^s^sO'Q,J�x8H�J,�CJ,`�O�orH`	V�l�nM]6l�O'Q,`	HsV ]C`��uL>d fs�]¬ V J[HJ,J�V ^s]MO�q_`�L
O�Hsl±K d1H�sO)Q�H`�O�Y

Z\KMOPQ�HR6V�qMV `¯�_qMV J,`�Q�V WMn>`	V Ls]²V JzHsX J,Lrd LsQ;opO�qUdvQ,L>o�HsX�XCl�L>o�W6V ]6H`	V Ls]>Jzd�HsX�X�V ]M^#V ]U`�K>OpHRMR>Q,LsRMQ�V�H`�O
orHJ,J®NUV ]6q|L�N H]6q$V J�JbKML	N�] dvLsQ.l�O']C`�Q�HsX °bdvLsQ,N�HQ�q#O'TsO']C`�J[V ]{�8V ^sn>Q,OGf � Y
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Z\KMOcW8Hsl±�C^sQ,LsnM]6qrO'J,`	V�orH`�O$d LsQ[l�O']E`�Q�HsX °bl�O']C`�Q�HsXSO'TsO']C`�JpnMJ�V ]M^r`�K8V J.opO'`�KML³quV J�O'J,`	V�orH`�O�q_`�L
WeOu�]À >ÂÁ��]À��#O'TsO']E`�J$d LsQ)`�KMO \ �eRMWRÃ§Ä)qMH`	HJbO'`	x3V ] ^sLEL³q H^sQ,O'O�opO']C`)N.V `�K `�KMOu�]À ¸ Á~>½À \ O'TsO']C`�J
O'J,`	V�orH`�O�q_nMJ�V ]M^#`�K>OcJ�HsopO'°±J�V ^s]�O'TsO']E`�J[opO'`�KML³qMY

Z\KMO�W6Hsl��E^sQbLsnM]6q[O'J,`	V�o_H`�O'J[HQ,O)J,n6ororHQ;V J,O�q$V ]�Z8HW6X OG�sfsY

?�@A?�@ÆÅÈÇ~UÉX3Ê�DFEHGJILKªM�ORQTS�UTW3X�Y3Ë
, Hsl±�C^sQ,LsnM]6q|Jad Q,L>oÌ2 - O�4!x .-=575)- O'O�4½4�4�4MxR292�x#2  H]6q�` `�HQ,O$O'J,`	V�o_H`�O�q�WE� ^sO']MO'Q,°
H`	V ]M^ H]6q dvn6X�X �«J�V�o�n6X�H`	V ]M^ X�HQ,^sO�J�HsopR6X O'J.L>d8O�Hsl±K6xhHRMR8X �eV ]M^�HsX�X L>d8`�K>OaH]6HsX �CJ�V J$l�nM`�JU`�L�J,O'O
KML	N¥orH]C��O'TsO']C`�JUR8HJ,J�xªH]6q$`�KMO'] Q,O'J�l'HsX�V ]>^�WE�a`�KMO�l�QbLsJ,J,°±J,O�l�`	V Ls]´d LsQ)O�Hsl±K R>Q,Lel�O'JbJ�Y'2 - O�4
H]6q .-=575 J�HsopR8X O'J)HQ,Op^sO']MO'Q�H`�O�q.nMJ�V ]>^ÎÍÐÏT�ªÑTÒÔÓ\x�` `hnMJ;V ]M^ÂÕ���ÖP×ØÒÔÙ�Ú f ��Û xeH]6q'292;Ü%2  nMJ,°
V ]M^ÝÍ)ÏT�ªÑTÒ£Ó8Y 2=Þ V J#l�KMO�l±�sO�q�JbO'R6HQ�H`�O�X �uN.V `�K�H)J,ReO�l'V�HsX�X �E°±^sO']>O'Q�H`�O�q«qMH`	HJ,O'`82=Þ - O�4]Þ nMJ�V ]M^
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¨ � ´ ���[���X�[�+�«��� ÍP�+£��� �[���+É��+� �+�P�+� �+§E�+�����+¢Ñ�� %�·���[��£[¨P��¢G�[§G§Gù�§A������� �[�Ô� �µ�� =�¡ÊF�[¢;�KJ

¼ �Z�A�?� Ä ¼ML �ONQPRP Ä ¼
PRP
�Z�A�?� Ä ¼

PRPL ú6NQPRS Ä ¼
PRS
�Z�A�?� Ä ¼

PRSL � T È=� � � Ý �
Îä %�+¢G� NQPRP £�W� NQPRS £¢G�Õ�� %�ÖÊF¢B£[����� �[�=§²�=Ê �� %�Õ���[��£[¨ �«³W�äË°�+¢®�=Ê·£[�+��� ´ �����Ô�+¯[�+����§µ�� P£�¸£¢G�
���+�«��¢;£[¨ ùA���+�«��¢B£[¨�£�W�µ���+�«��¢;£[¨ ùAÊF�[¢GÎÏ£¢B�Ø¢G�+§ ´ ������� ¯[��¨ ¥ º £§Ó�j��£§A³%¢G���µÊ4¢G�=� �� %�¬§B�X�Ñ³P¨X£��� �[�VU\�� W£�Ì� § º
N PRSXW Ý ¿6N PRP �

âoÌ�³P£��� �[� È=� � � Ý¡��£�¥ªË°�Ï�+± ´ ¢G�+§G§G���²� �©���+¢B�j§Ñ�=Ê=�+± ´ �+¢;�X�j�+�«��£[¨X¨ ¥�ùA�j��£§G³=¢G���ÇÌ�³P£����� ��� �+§Ó£§YJ
¼ �Z�A�?� Ä ¼ML W NQPRP Ä ¼ �����

{c�
�Z�A�?� T�
 ¿ ¼ ����� {c��Z�A�?� Z Ä T�
 ¼M[W¼ n ¿ ¼ Ç n Z Ä ¼ Ç \^]`_ba �dc+�A�Fe^� Ä ¼ Ç �Z�gf \^h �Fe^�

úiNQPRS Ä ¼ ���N�
{c�

�Z���?� Ä ¼ n ¼ �kj8l^m�n!n oMl^prqsm�tn Ä ¼vu Ä ¼ \^]�_wa �dc��A�xe
� Ä ¼ �Z�yf \Mh �Fe
� T È=� � � 
 Z
Îä %�+¢G����£[��  ¼  P£§ÃË°�+�+���[�+Í%�%���Ø� �¡�� %� ´ ¢G�+¯°� �[³=§Ã§G������� �[�%§zJ ¼ ����� {c��Z�A�?� � §¶�� %��§B� �%¤=¨ ����¨ ������¢G�[�ª��¢B� ¤[¤[�+¢
�+É��+� �+�P��¥ º ¼ [ º ¼ n £�P� ¼ u £¢G�Õ�� %�Ü¨ ���[§G� º ��� ¤[ «�»£�P� Ê4�[¢GÎÏ£¢B�¦§B� �%¤=¨ �á��¨ ������¢G�[� �X�^�+�«��� ÍW�+£��� �[�
�+É��+� �+�P�+� �+§®¢G�+§ ´ ������� ¯[��¨ ¥ º ¼ \M]�_ba �dc+�A�Fe
� � §Ø�� %�¦���+����¢B£[¨Ñ�+¨ ³%§A���+¢B� �%¤á�+É��+� �+�P��¥ º £�W� ¼ �Z�yf \Mh �Fe
� � §��� %�
���+�«��¢;£[¨\��¢B£[�^{°� �%¤¡�+É��+� �+�P��¥ �

¼M[ £�P� ¼ nÜ£¢G�·�%�[�¬� �W�^� ´ �+�P�^�+��� Ë=³%�ã�� %�·���[��£[¨%³%�P���+¢G��£[� ����¥²�[�µ�� =�¡���=�äËW� �%���x��¢B� ¤[¤[�+¢x£�P�
¨ � ´ ���[�¸�X�^�+����� ÍP�+£��� �[�²�+É��+� �+�P��¥Õ��£�¥�Ë°�ÓÊF�[³%�W�ÏË�¥��%� ×e�+¢G�+�«���X£��� �=¤²â�Ì&³W£��� �[� È=� � � 
�Î¬� �� ®¢G�+§ ´ �����
���¸�� %�»� �P�[� ´ �+�W�^�+�«�Ó¯\£¢B�X£ËP¨ �+§ ¾T{ º ¾ Ç

£�P� ¾�| �^�+Í%�=����� � �^������� �[� È=� ü � Ý º ¼Mu º ¼ �kj8l^m�n!n!o^l^prqsm�tn º
¼ ����� {c��Z�A�?� º ¼ \^]`_ba �dc��A�Fe^� º ¼ �Z�gf \^h �Fe^� £�P� NQPRP¶�
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�Z�A�?� �
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¼ �Z���?� Ä ¼ �¼ �Z�A�?� Ä ¼MÕ
W NQPRP Ä T�
 ¿ ¼\�����

{c�
�Z�A�?� Z Ä T�
 ¼M[ ¿ ¼ n Z Ä ¼ \^]�_wa �dc��A�xe
� Ä ¼ �Z�yf \Mh �Fe
�

ú6NQPRS Ä ¼ �kj�l^m�n n!o^l^p qsm�tn Ä ¼Mu � T È�� Ý[Û � Ý Z
Îä P�X�� �Ê4�[¢ä�� %� ° 
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